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FOREWORD 

This project, entitled "NC021: 21st-century Noncommissioned Officer Requirements," 
is being conducted by the U.S. Army Research Institute for the Behavioral and Social Sciences 
(ARI) under the sponsorship of the Army G-1. The goal of NC021 is to conduct an analysis of 
future conditions and future job demands in order to identify critical performance predictors- 
knowledges, skills, and aptitudes (KSAs)~that may eventually be used to select and grow future 
noncommissioned officers (NCOs). This project has been divided into three phases. Completion 
of the first two phases was documented in earlier reports. Phase I was the development of a 
detailed research plan for identifying characteristics required of future NCOs. In Phase II, the 
methodological steps of the Phase I research plan were executed. Anticipated job requirements of 
21st-century NCOs (for the years 2000 through 2025) were forecasted and the most important 
KSAs needed for success in Army jobs were estimated. 

Phase III involves the remainder of the project activities, including development and 
validation of KSA measures. This report documents the second stage of Phase III, which 
involved the collection and analysis of criterion-related validation data. The information 
presented in this report was briefed to the Chief, Enlisted Division, Directorate of Military 
Personnel Management, Deputy Chief of Staff for Personnel (DCSPER) and the DCSPER 
Sergeant Major on 13 August 2001. It was briefed to U.S. Army Training and Doctrine 
Command (TRADOC) representatives on 11 October 2001 and briefed to the Commanding 
General, U.S. Total Army Personnel Command (PERSCOM) on 29 July 2002. Uses of the tools 
developed in this effort will be determined in discussions with ODCSPER and TRADOC 
representatives based on the findings obtained from the Phase III validation. 

The goal of the Selection and Assignment Research Unit of ARI is to conduct research, 
studies, and analysis on the measurement of aptitudes and performance of individuals to improve 
the Army's selection and classification, promotion, and reassignment of officers and enlisted 
Soldiers. This research will provide the foundation for recommended improved promotion and 
development procedures for enlisted personnel. 

STEPHENsLjG0LDBER9>^ 
Acting Technical Direot(5r 
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VALIDATION OF MEASURES DESIGNED TO MAXIMIZE 21ST-CENTURY ARMY NCO 
PERFORMANCE 

EXECUTIVE SUMMARY  

Research Requirement 

The NC021 research program was vmdertaken to help the U.S. Army plan for the impact 
of future demands on the noncommissioned officer (NCO) corps. When the NC021 research 
program began, a great deal of effort was being devoted to analyzing national and global trends 
(e.g., more complex technology with increasingly sophisticated capabilities, demographic 
changes) that would presumably affect the U.S. military in terms of its missions, organizational 
structure and technology, strategies and tactics, and personnel systems. But these analyses and 
forecasts were not available in any consolidated form. Indeed, there was (and still is) 
considerable variation in the prognostications being made. Moreover, little had been done to look 
at the implications of expected future changes for the performance requirements of individual 
Soldiers. The purpose of the first stage of this research program, then, was to (a) identify and 
review the available information on predictions and plans related to the Army's future and (b) 
attempt to abstract from these a reasonable idea of what performance expectations would be 
imposed onNCOs of the fiiture. In subsequent stages of the research program, these expectations 
have been used to develop procedures and methods that could be incorporated into the NCO 
performance management system in an effort to make the NCO corps better prepared to handle 
21st-century job demands. Specifically, predictor and criterion (job performance) measures were 
designed and developed for use in a concurrent criterion-related validation effort. This report 
describes the validation data collection and analysis work. It is primarily targeted toward a 
technical audience interested in the psychometric characteristics and quality of the measures. 

Procedure 

There were seven predictor measures to be validated. Three measures—^the Armed 
Services Vocational Aptitude Battery (ASVAB), Assessment of Individual Motivation (AIM), 
and Biographical Information Questioimaire (BIQ)—are operational tests (in whole or in part) 
already used in the Army for other purposes. Experimental versions of the AIM and BIQ were 
prepared for use in the present research. Four measures—a written Situational Judgment Test 
(SJT) (and its close cousin, the SJT-X), the Experience and Activities Record (ExAct), the 
Personnel File Form (used to compute a Promotion Point Worksheet score that simulates the 
current promotion system), and a semi-structured interview—were developed for this project. 

The predictor measures were validated by examining how well they predicted job 
performance as assessed using two types of supervisor rating scale instruments. The Observed 
Performance Rating Scales ask supervisors to rate Soldiers on how well they perform in their 
current jobs. The Expected Future Performance Rating Scales ask supervisors to predict how 
their Soldiers would perform in specific sets of conditions expected to be characteristic of future 
Army requirements. 

Vll 



Predictor data were collected from roughly 1,900 Soldiers in pay grades E4 though E6. 
Performance ratings were collected for about 70% of the E5 and E6 Soldiers, so they constituted 
the primary validation sample. 

Findings 

The results of the validation analyses were very promising. All of the predictor 
instruments yielded one or more scores that were significantly correlated with performance, both 
current and future. Even when examining incremental validity over the current system, most 
instruments performed well. The SJT, interview, and scores from the AIM and BIQ showed the 
highest incremental validity. Complicating the analyses and subsequent conclusions was the 
finding that the empirical results varied across pay grade and career management field (CMF). 
Despite extensive analyses to identify artifactual source(s) of these differences (e.g., range 
restriction), none were found. 

UtiMzation of Findings 

The findings reported here will be the basis for recommendations made to the Army 
about the possible implementation of the NC021 measures - the subject of a companion report. 
Although the evidence supporting implementation of several of the NC021 measures is quite 
positive, it is based on a concurrent validation sample in a research setting. Additional research 
using a longitudinal design in an operational setting is recommended to support the assignment 
of promotion points in the Army's semi-centralized NCO promotion system based on any of 
these new measures. 

viu 
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VALIDATION OF MEASURES DESIGNED TO MAXIMIZE 21ST-CENTURY ARMY NCO 
PERFORMANCE 

CHAPTER 1: INTRODUCTION 

Deirdre J. Knapp and John P. Campbell 
HumRRO 

This report describes the concurrent criterion-related validation of a set of experimental 
noncommissioned officer (NCO) promotion tools, part of a multi-phased research program 
sponsored by the U.S. Army Research Institute for the Behavioral and Social Sciences (ARI). 
The report is targeted primarily toward a technical audience interested in the psychometric 
characteristics and estimated validity of the measures. Those readers interested in more detail on 
the development and field testing of the measures should see Knapp et al. (2002). 

Background 

Overview of the NC021 Research Program 

The NC021 research program was undertaken to help the U.S. Army imderstand and 
plan for the impact of fiitm-e performance demands on the future NCO performance management 
system. When the research program began, much effort was being devoted to analyzing national 
and global trends (e.g., more complex technology with increasingly sophisticated capabilities, 
demographic changes) that would presumably affect the U.S. military in terms of its missions, 
organizational structure and technology, strategies and tactics, and personnel systems. But these 
analyses and forecasts were not available in any consolidated form. Indeed, there was (and still 
is) considerable variation in the prognostications being made. Moreover, very little had been 
done to look at the implications of expected future changes for the performance requirements of 
individual Soldiers. The purpose of the first stage of this research program, then, was to (a) 
identify and review the available information on predictions and plans related to the Army's 
future and (b) attempt to abstract from these a reasonable idea of what performance expectations 
would be imposed on NCOs of the futiu-e. In subsequent stages of the research program, these 
expectations have been used to develop procedures and methods that could be incorporated into 
the NCO performance management system in an effort to make the NCO corps better prepared to 
handle 21st-century job demands. 

Following some preliminary efforts conducted by ARI staff, the NC021 research 
program was divided into three phases, each of which has been supported through a contract to 
the Human Resources Research Organization (HumRRO): 

• Phase I: Develop a method to identify future job requirements (J. Campbell, 
Walker, & Knapp, 1998). 

• Phase II: Forecast future NCO performance requirements and the individual 
characteristics necessary to meet those requirements (Ford, Knapp, J. 
Campbell, R. Campbell, & Walker, 2000). 
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• Phase III: Develop measures of the relevant variables (Knapp et al., 2002), conduct 
validation research to estimate their usefulness, and make 
recommendations for potential changes to the NCO promotion system. 
(The validation was completed in 2001 and is the subject of this report; 
recommendations are documented in a separate report — see Knapp, 
Hefiher, & R. Campbell, 2003). 

NC021 Job Analysis (Phases I and II) 

The Phase II final report documents the collection and integration of future projections 
(Ford et al,, 2000). It also describes the construction of baseline (1990s) information about NCO 
requirements— in terms of both performance requirements (e.g., motivating and leading others) 
and the knowledges, skills, and aptitudes (KSAs) required for successful job performance (e.g., 
general cognitive aptitude, conscientiousness). The baseline requirements were then updated 
based on an analysis of conditions in two future eras (the period 2000-2010 and the period 2010- 
2025). Two expert panels (one comprising Army subject matter experts [SMEs] and another 
comprising personnel psychologists) used this information to judge the relative importance of 
KSAs for the different time periods. Phase II thus generated the products listed below. 

• Descriptions of the forecasted job demands for two future eras (2000-2010,2010-2025) 

• Lists of performance requirements for three eras (1990s baseline, 2000-2010,2010-2025) 

• Prioritized lists ofKSAs for all three eras 

Because of differences in NCO requirements across ranks, the baseline and 2000-2010 
era KSA priority rankings were determined separately by NCO level: junior (E4/E5), mid-level 
(E6/E7), and senior (E8/E9). The 2010-2025 era was forecasted to incorporate the Army 
envisioned for the 2000-2010 era supplemented by a "Battleforce" component comprising more 
experienced and specialized Soldiers. Therefore, the 2010-2025 era KSAs were prioritized 
simply for Battleforce NCOs, irrespective of rank. 

When the NC021 job analysis work was conducted, the Army used different terms to 
characterize its future (e.g., the Army After Next). Since then, the language has changed (we 
now speak of the Objective Force), the planning time horizon has been extended beyond the mid- 
point of the century, and some future plans have become more fully realized and/or articulated. 
Despite these changes, there have not been significant changes in direction that invalidate the 
fiiture-oriented job analysis work conducted 3 years ago. That is, were we to conduct the job 
analysis again today, we would not expect to obtain substantially different results. 

Instrument Development, Validation, and Recommendations (Phase III) 

Whereas Phase II focused on Soldier requirements across all NCO levels (shown in Table 
1.1), the focus in Phase III narrowed to the semi-centralized NCO promotion system. This 
system covere promotions from grade E4 to E5 and from grade E5 to E6. It was necessary to 
narrow the focus because of the inordinate resources required to develop and validate measures 
suitable across all NCO ranks. The semi-centralized promotion system, however, covers more 
than 70% of the Army NCO corps, so improving this system would have a substantial impact. 
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Table 1.1. U.S. Army NCO Pay Grades and Ranks 

Pay Grade Rank 

E4 Specialist or Coqjorar 

E5 Sergeant 

E6 Staff Sergeant 

E7 Sergeant First Class 

E8 Master Sergeant 

E9 Sergeant Major 

^Most Soldiers at the E4 level are specialists; however, a small number 
are corporals. Specialists are not NCOs; corporals are considered junior 
NCOS. 

In Phase III, the NC021 project team identified measurement methods that could be used 
to assess the broadest range of the most critical KSAs across the two future eras. The team also 
identified measurement methods that could be used to assess NCO job performance. Knapp et al. 
(2002) documented the development and field testing of the predictor and criterion measures. In 
2001, these instruments were used in a criterion-related validation data collection. The primary 
purpose of the validation effort was to determine which combination of KSA measures (i.e., 
performance predictors) best predicts important aspects of NCO performance (i.e., performance 
criteria). 

NC021 Predictor Measures 

The NC021 KSAs identified in Phase II are listed and defined in Table 1.2.' Note that 
the KSA list includes entries that may also be viewed as performance requirements. This is 
because performance requirements at one pay grade (e.g., E5) become relevant KSAs for 
promotion to the next higher grade (e.g., E6). 

The Phase II SMEs provided judgments regarding the relative importance of the KSAs 
for current and future time periods. Although all KSAs in the list can be viewed as relevant, 
these judgments were used to help determine the KSAs that were most critical to measure in the 
NC021 validation research effort. 

Following Phase II, additional work was done on these KSAs to clarify each and distinguish among them. Thus, 
this listing differs slightly from that provided in Ford et al. (2000). 
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Table 1.2. NC021 Knowledges, Skills, and Aptitudes (KSAs) and Petformance Requirements 

Items 1-11 can be viewed as KSAs (i.e., predictors) only. 

1. Conscientiousness/Dependability. The general tendency to be trastworthy, reliable, planful, and accountable. 
A general willingness to accept responsibility. 

2. General Cognitive Aptitude. Has the overall capacity to understand and interpret information that is being 
presented, the ability to identify problems and reason abstractly, and the capability to learn new things 
quickly and efficiently. 

3. Need for Achievement. Is generally predisposed to have confidence in own abilities and to seek and enjoy 
positions of leadership and influence. Would typically demonstrate enthusiasm and energy, and strive for 
accomplishment and recognition in almost any situation. 

4. Emotional Stability. Has the tendency to act rationally and to display a generally calm, even mood. Typically 
maintains composure and is not overly distraught by stressful situations. 

5. Working Memory. Has the ability to maintain information in memory for short periods of time and to retrieve 
it accurately. 

6. Spatial Relations Aptitude. Has the ability to mentally visualize the relative positioiis of objects in two- 
dimensional or three-dimensional space, and how they will be positioned if they are moved or rotated in 
different ways. 

7. Perceptual Speed and Accuracy. Has the ability to recognize and interpret visual information quickly and 
accurately, particularly with regard to comparing similarities and differences among words, numbere, 
objects, or patterns, when presented simultaneously or one after the other. 

8. Psychomotor Aptitude. Has the ability to coordinate the simultaneous movements of one's limbs (arms, 
legs), to operate single controls or to operate multiple controls simultaneously, and to make precise control 
adjustments that involve eye-hand coordination, 

9. Basic Math Facility. Knows and applies addition, subtraction, multiplication, division, and simple 
mathematical formulas. 

10. Basic Electronics Knowledge. Knows general information regarding electronic principles and electronics 
equipment operation and repair. Knows general facts and principles relevant for a wide variety of electronics 
related tasks, but does not necessarily have highly specific electronics knowledge required for a particular 
job. 

11. Basic Mechanical Knowledge. Knows general information regarding mechanical principles, tools, and 
mechanical equipment operation and repair. Knows general facts and principles relevant for a wide variety 
of tasks that require technical knowledge, but does not necessarily have highly specific mechanical 
knowledge required for a particular job. 
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Table 1.2. NC021 Knowledges, Skills, and Aptitudes (KSAs) and Performance Requirements 
(Continued) 

The remaining items can be viewed as either KSAs (predictors) or performance requirements (criteria). 

12. Problem-Solving/Decision Making Skill. Reacts to new problem situations by applying previous experience 
and previous education/training appropriately and effectively. Does not apply rules or strategies blindly. 
Assesses costs and benefits of alternative solutions and makes timely decisions even with incomplete 
information. 

13. Writing Skill. Communicates thoughts, ideas, and information successfully to others through writing. Uses 
proper sentence structure including grammar, spelling, capitalization, and punctuation. 

14. Oral Communication Skill. Speaks in a clear, organized, and logical manner. Communicates detailed 
information, instructions, or questions in an efficient and understandable way. Note that this skill refers to 
how well the individual can speak and communicate, not whether technical expertise is high or low. 

15. MOS/Occupation-Specific Knowledge and Skill. Possesses the necessary technical knowledge and skill to 
perform Military Occupational Specialty (MOS)/occupation-specific technical tasks at the appropriate skill 
level. Stays informed of the latest developments in field. 

16. Common Task Knowledge and Skill. Possesses the necessary knowledge and skill to perform common tasks 
at the appropriate skill level (e.g., land navigation, field survival techniques, and nuclear, biological, and 
chemical [NBC] protection). 

17. Safety Consciousness. Follows safety guidelines and instructions. Checks the behavior of others to ensure 
compliance. 

18. Computer Skills. Understands computer systems, operating systems (e.g., Unix, Windows NT, and Army 
specific systems) and applications. Can perform routine troubleshooting of computer systems and 
applications. 

19. Motivating, Leading, and Supporting Individual Subordinates. Recognizes, encourages, and rewards 
effective performance of individual subordinates. Corrects unacceptable conduct. Communicates reasons for 
actions and listens effectively to subordinates one-on-one. Fosters loyalty and commitment. 

20. Directing, Monitoring, and Supervising Individual Subordinates. Works with subordinates one-on-one to 
assign tasks and set individual goals for work and assignments. Ensures that assignments are clearly 
understood. Monitors individual subordinate performance and gives appropriate feedback. 

21. Training Others. Evaluates and identifies individual or unit training needs. Institutes formal or informal 
programs to address training needs. Develops others by providing appropriate work experiences. Guides and 
tutors subordinates on technical matters. 

22. Relating to and Supporting Peers. Treats peers in a courteous, respectful, and tactful manner. Provides help 
and assistance to others. Backs up and fills in for others when needed. Works effectively as a team member. 

23. Team Leadership. Communicates team goals and organizes and rewards effective teamwork. Leads the team 
to adapt quickly when missions change and keeps team focused on new goals. Resolves conflicts among 
team members. Shares relevant information with team members. 

24. Concern for Soldier Quality of Life. Is aware of subordinates' off-duty needs and constraints. Is sensitive to 
others' priorities, interests, and values, and tries to assist subordinates in making their personal and family 
life better. 

25. Cultural Tolerance. Demonstrates tolerance and understanding of individuals from other cultural and social 
backgrounds, both in the context of the diversity of U.S. Army personnel and interactions with foreign 
nationals during deployments or when training for deployment. 
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Table 1.2. NC021 Knowledges, Skills, and Aptitudes (KSAs) and Performance Requirements 
(Continued) 

26. Modeling Effective Performance. Acts in ways that consistently serve as a model for what effective 
performance should be like, be it technical performance, military bearing, commitment to the Army, support 
for the Army mission, or performance under stressful or adverse conditions. Can consistently set an example 
for others to follow, 

27. Level of Effort and Initiative on the Job. Demonstrates high effort in completing work. Takes independent 
action when necessary. Seeks out and willingly accepts responsibility and additional challenging 
assignments. Persists in canying out difficult assignments and responsibilities. 

28. Adherence to Regulations, Policies, and Procedures. Adheres to policies and follows prescribed procedures 
in carrying out duties and assignments. 

29. Level of Integrity and Discipline on the Job. Maintains high ethical standards. Does not succumb to peer 
pressure to commit prohibited, harmful, or questionable acts. Demonstrates tmstworthiness and exercises 
effective self-control. Understands and accepts the basic values of the Aimy and acts accordingly. 

30. Adaptability. Can modify behavior or plans as necessary to reach goals or to adapt to changing goals. Is able 
to maintain effectiveness when environments, tasks, responsibilities, or personnel change. Easily commits to 
learning new things when the technology, mission, or situation requires it. 

31. Physical Fitness. Meets Army standards for weight, physical fitness, and strength. Maintains health and 
fitness to meet deployability and field requirements as well as the physical demands of the daily job. 

32. Military Presence. Presents a positive and professional image of self and the Army even when off duty. 
Maintains proper military appearance. 

*33.    Information Management. Effectively monitors, interprets, and redistributes digital display information (as 
well as printed and orally dehvered information) from multiple sources to multiple recipients. Sorts, 
classifies, combines, excludes, and presents information so that it is useable by others. Does not readily 
succumb to information overload. 

*34.    Selfless Service Orientation. Commits to the greater good of the team or group. Puts organizational goals 
ahead of individual goals as required. 

*35.    General Self-Management Skill. Uses appropriate strategies to self-manage the full range of own work and 
non-work responsibilities (e.g., work assignments, personal finances, family). Such strategies include setting 
both long- and short-term goals, allocation of effort and personal resources to goal priorities, and assessing 
one's own performance. Works effectively without direct supervision, but seeks help and advice fi-om othere 
when appropriate. 

*36.    Self-Directed Learning Skill. Has a clear goal of maintaining continuous learning and training over entire 
career. Is proficient at determining personal training needs, planning education and training experiences to 
meet them, and evaluating own training success. Uses efficient personal learning strategies (e.g., organizing 
the material to be learned, and practicing the new skills in an appropriate context), 

*37.    Knowledge of the Inter-Relatedness of Units. Is capable of analyzing how goals and operations of own unit 
are inter-related with other units and systems, and how one unit's actions affect the performance of other 
units. Can see the larger strategic picture and interpret how one's own imit relates to it. 

*38. Management and Coordination of Multiple Battlefield Functions. Can individually apply and effectively 
integrate and coordinate multiple battlefield functions such as direct and indirect fires, communications, 
intelligence, and combat service support to achieve tactical goals. 

Note. KSAs/performance requirements that are particularly relevant to one or both future eras, but not necessarily 
for the baseline era, are noted with an asterisk. 
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The project team identified eight predictor measures for use in the NC021 project (see 
Table 1.3). The Armed Services Vocational Aptitude Battery (ASVAB) is a pre-enlistment test 
for which all Soldiers have archival scores. The Assessment of Individual Motivation (AIM) and 
the Biographical Information Questionnaire (BIQ) are operational tests used in the Army for 
other purposes. The BIQ is actually a compilation of multiple measures. Experimental versions 
of both the AIM and BIQ were prepared for use in the present research. The Situational 
Judgment Test (SJT), the SJT's close cousin (SJT-X), the Experience and Activities Record 
(ExAct), and a semi-structured interview were developed specifically for this project. Most of 
these instruments, however, made use of relevant, previously developed materials and items. 
Finally, the Personnel File Form (PFF21) was used to collect information that could be used to 
simulate current promotion system selection factors (e.g., awards and medals, civilian and 
military education). 

Table 1.3. NC021 Research Program Predictor and Criterion Measures 

Predictors 

Personnel File Form-21 (PFF21) - archival information collected via self-report 
Situational Judgment Test (SJT) 
Situational Judgment Test-Experimental (SJT-X) 
Assessment of Individual Motivation (AM) 
Biographical Information Questionnaire (BIQ) 
Semi-Structured Interview 
Experiences and Activities Record (ExAct) 
Armed Services Vocational Aptitude Battery (ASVAB) - archival 

Criteria 

• Observed Current Performance Rating Scales (supervisor ratings) 
• Expected Future Performance Rating Scales (supervisor ratings) 
• [Computerized simulation - data collected in another sample; to be reported separately] 

Table 1.4 shows the predictor measures and indicates which of the 38 NC021 KSAs are 
assessed by each. A checkmark indicates that the KSA is explicitly targeted by the instrument. 
An "X" indicates we would expect scores on the measure to correlate with direct measures of the 
KSA, even though the KSA is not explicitly targeted. 

Only three KSAs have no coverage, either directly or indirectly. These are either low 
priority KSAs as identified by the Phase II expert panels (e.g.. Safety Consciousness) or ones 
that would require very different measurement strategies than those that were adopted (e.g., 
Psychomotor Aptitude). A number of the higher priority KSAs are, however, addressed by 
multiple predictor measures. 
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NC021 Criterion Measures 

Phase 11 of the NC021 project did not attempt to delineate specific t^k requirements for 
future NCOs, nor did it attempt to differentiate expUcitly among performance requirements 
across NCO grades and time periods. Even with unlimited resources, it simply would not have 
been possible to abstract such specific predictions from the aggregate discussions and forecasts 
pertaining to the future Army. Phase II did, however, result in the identification of a set of 
forecasted future NCO performance requirements. Although still substantive in nature, these 
expected future requirements were defined more generally than specific task responsibilities, 
which cannot be forecasted with any degree of certainty. Descriptions of the sets of future 
performance requirements and the procedures by which they were generated are described in the 
Phase II report (Ford et al., 2000), Because performance at the E4 and E5 levels can be used to 
evaluate promotion potential, these performance requirements are included in the KSA set Msted 
m Table 1.2 (see items 12-38). 

Table 1.4. Measurement Methods by KSAs 

Measurement Method 
KSA 

PFF21      SJT       AIM      BIQ     Interview   ExAct  ASVAB 

General Cognitive Aptitude X X 
Working Memory X 
Basic Math Facility 
Basic Electronics Knowledge 
Basic Mechanical Knowledge 
Spatial Relations Aptitude ^ 
Perceptual Speed & Accuracy » 
Psychomotor Aptitude 
Problem-Solving/Decision Making X 
Information Management X 
Writing Skill X X 
Oral Communication Skill 
MOS-Specific Knowledge & Skill X X 
Common Task Knowledge & Skill X X 
Safety Consciousness 
Computer Skills 

Knowledge of the Inter-Relatedness of Units SJT-X X 
Management and Coordination of Multiple 
Battlefield Functions 
Motivating, Leading, and Supporting Individual 
Subordinates 
Directing, Monitoring, and Supervising 
Individual Subordinates 

X 

X 

X X 

Training Othere X '' X 
Modeling Effective Performance XXX X 
Relating to and Supporting Peers 
Team Leadership *• 
Concern for Soldier Quality of Life 
Cultural Tolerance 
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Table 1.4. Measurement Methods byKSAs (Continued) 

KSA 
Measurement Method 

PFF21       SJT       AIM      BIQ     Interview   Ex Act   ASVAB 

Selfless Service Orientation 
Level of Effort and Initiative on the Job X X 
Need for Achievement 
Conscientiousness/Dependability 
Adherence to Regulations, Policies, and ^ ^ 
Procedures 
Level of Integrity and Discipline on the Job X X 
Emotional Stability 
Adaptability 
General Self-Management Skill 
Self-Directed Learning Skill X 
Physical Fitness X 
Military Presence  

Note.   = designed to measure; X = expected to correlate. 
Spatial relations and perceptual speed and accuracy are measured by the Assembling Objects subtest which is now 

included as an experimental test on the CAT-ASVAB. 
''Several KSAs were combined for measurement via the interview. 

The primary criterion measures were two sets of instruments designed to collect 
performance information from supervisors. The Observed Performance Rating Scales cover all 
27 NC021 performance requirements. The 27 performance requirements, however, were 
consolidated into a more manageable set of 19 areas to be rated. The Expected Future 
Performance Rating Scales are not intended to measure the specific performance requirements, 
per se. Rather, they ask for evaluations of overall performance, given specific sets of alternative 
conditions expected to be characteristic of the future Army. 

Under a separate contract effort, researchers from Aptima Human-Centered Engineering, 
Inc. developed a computer-based simulation that was also used as a criterion measure for some 
of the validation research participants. One goal of the developers was to assess at least two 
ftituristic performance requirements that the supervisor ratings of current performance do not 
capture well (i.e.. Knowledge of the Inter-Relatedness of Units, Management/Coordination of 
Multiple Battlefield Functions). At the time of the criterion-related validation data collection 
effort, however, the simulation was in fairly early stages of development. Therefore, data were 
collected on only a small subset of the NC021 validation research participants. Additional data 
collections that include the Aptima simulation, as well as most of the NC021 predictor and 
criterion measures, were conducted in 2002. The Aptima simulation, data collections, and 
analysis will be described in a report prepared by Aptima (Hess et al., 2002). 

Criterion-Related Validation 

We used a concurrent design, collecting both predictor and criterion data from sergeants 
(grade E5) and staff sergeants (grade E6). To allow us to understand the distributional 
characteristics of the predictors in a key target sample (grade E4), the predictors were 
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administered to specialists/corporals as well. Table 1.5 summarizes some of the major research 
questions we addressed in the analysis of these data. 

Table 1.5. Summary of Major Research Questions 

• What is the psychometric quality ofthe predictor and criterion measures? 

• What are the relations among the measures within each domain? 
• What are the major dimensions of performance? 

• To what extent does performance on the predictors relate to performance on various aspects of the job? 

• What combination of predictors best predicts job performance? 
• How does the best combination of predictors compare to the current set of predictore? 

Note that the data collection design is limited in several ways. Firat, the concurrent design 
complicates our understanding of how predictors that are likely influenced by experience (e.g., 
the ExAct and the SJT) will work in a longitudinal situation. Second, we are interested in 
predicting performance in the future Army but are using Soldiers in the present Army in our 
research. Thus, we have to be concerned about how well we have understood and captured fiiture 
conditions and requirements. At least one other limitation has to do with the fact that data were 
collected in a for-research-only environment. Threats to measurement accuracy that one could 
expect in an operational environment (e.g., "faking good" on the temperament measures) were 
likely not present. 

Recommendations 

Although there is some limited discussion of implementation-related issues, this is not the 
focus ofthe present report. Ideas and specific recommendations for implementation are 
discussed in a companion report (Knapp et al., 2003). Those recommendations will be based on 
results ofthe validation research, reactions to the instruments by Soldiers in the field, and input 
irom Army stakeholders. We hope the suggestions will help address the complicated myriad of 
factors related to making a change to the Army's promotion processes (e.g., resource constraints, 
high volume of personnel actions). 

Overview of Report 

With Chapter 1 as background, subsequent chapters of this report focus on details of flie 
NC021 concurrent criterion-related validation effort. Chapter 2 presents administrative details of 
the data collection. Chapter 3 describes the psychometric characteristics ofthe ratings criterion 
measures. Chapters 4 through 8 discuss the scores, psychometric characteristics, zero-order 
validity estimates, and differential prediction analyses associated with each ofthe predictor 
instruments. Chapter 9 presents cross-instrument analyses that include the relationships among 
the predictors and criterion-related validity estimates. It includes a discussion ofthe findings as 
well as a more detailed discussion of caveats associated with the research design. Finally, 
Chapter 10 summarizes the technical findings ofthe NC021 research program. 
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CHAPTER 2: VALIDATION DATA COLLECTION AND DATABASE DEVELOPMENT 

Deirdre J. Knapp, Ani S. DiFazio, Laura A. Ford, and Dan J. Putka 
HumRRO 

This chapter describes the NC021 criterion-related validation data collection, 
development of the analysis database, and final sample sizes following data cleaning and 
imputation. 

Data Collection 

Validation data were collected from April through August, 2001 at seven Army 
installations. 

• Fort Bragg, NC • Fort Lewis, WA 
• Fort Campbell, KY • FortRiley,KS 
• Fort Carson, CO • Fort Stewart, GA 
• Fort Hood, TX 

The goal was to collect complete predictor data for E4 Soldiers, complete predictor and criterion 
data for E5 Soldiers, and partial predictor data (all except the interview) and complete criterion 
data for E6 Soldiers. 

Data Collection Sites 

Through ARI's formal troop support process, we requested a total of 2,455 Soldiers— 
along with two supervisors for each of the E5 and E6 Soldiers—^to participate in the data 
collection. Actual troop support averaged about 77% of the requested numbers (« = 1,893 E4-E6 
Soldiers). Performance ratings were collected from 1,022 supervisors. 

Overview ofOn-Site Data Collection Activities 

E4, E5, and E6 participants were scheduled for a 3-hour paper-and-pencil test session. 
Supervisors of the E5 and E6 Soldiers were asked to report to a separate location to provide 
performance ratings. E4 and E5 Soldiers were given the semi-structured interview in one of two 
ways. In some cases. Soldiers were scheduled for individual 45-minute sessions. Alternatively, 
Soldiers were taken from their paper-and-pencil test session to complete the interview, and then 
returned to their test session to finish testing. 

A small sample of Soldiers (n = 24) at Fort Stewart completed the computerized 
simulation criterion measure developed by Aptima Human-Centered Engineering. These Soldiers 
also participated in the NC021 data collection during the same time period. Aptima researchers 
collected additional simulation data, along with a subset of the NC021 measures, from two sites 
in the spring of 2002. As mentioned in Chapter 1, the Aptima simulation research sample and 
associated analysis results will be the subject of a separate report (Hess et al., 2002). 
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The E4/E5/E6 Soldier and supervisor sessions involved the same initial steps. The data 
collection team introduced themselves, gave a brief project briefing, read a Privacy Act 
statement, and asked participants to complete a short Background Information Form. The 
Background Information Form asked for basic identifying information such as name, social 
security number (SSN), pay grade, and project identification code. 

A list of instruments given in the Soldier paper-and-pencil sessions is provided in Table 
2.1. For the most part, the E4-E6 Soldiers got the same forms in the 3-hour test session. The 
exception is that only the E6 participants took the SJT-X. 

Table 2.1. Instruments Administered in Soldier Paper-and-Pencil Test Sessions 

Background Information Form 
Experiences and Activities Record (ExAct) 
Personnel File Form-21 (PFF21) 
Situational Judgment Test (SJT) 
SJT-X (E6 Soldiers only) 
Assessment of Individual Motivation (AIM) 
Biographical Infonnation Questionnaire (BIQ) 

Staff Training 

HumRRO and ARI personnel served as test administrators. A data collection manual was 
developed that included information about how to prepare for and conduct the various data 
collection activities. This manual included sections containing the following information. 

• Test schedules (e.g., timing and ordering of administration) 

• Test and data security procedures 

• Instructions for preparing the Soldier and supervisor "packets" that contained the 
forms to be completed by research participants 

• Instructions for in-processing participants (e.g., assigning identification numbere, 
giving a project briefing and reading the Privacy Act statement) 

• Instructions for administering the paper-and-pencil instruments 

• Information about the Soldier interviews 

• Instructions for identifying, in-processing, and training supervisor ratere 

• Data documentation and control procedures (e.g., instructions for maintaining rosters 
and logs and conducting on-site data qualify checks on the various instruments) 

In addition to reviewing the manual, data collection staff also participated in a half-day training 
program prior to collecting project data. This training reviewed and supplemented the material 
provided in the written manual. 
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Staff members serving as Test Site Managers or Interview Managers participated in 
another half-day of training that focused on their additional responsibilities. Test Site Managers 
were responsible for overall supervision and management of all data collection activities at their 
site. With the assistance of at least one other person, the Interview Manager at each site was 
responsible for training and overseeing the interviewers. A separate interviewer training guide 
manual was developed for the Interview Managers. 

Interview Training and Administration 

In addition to the E4-E6 Soldiers and their supervisors, participating Army installations 
were asked to provide 10 senior NCOs to participate as interviewers. At the beginning of each 
data collection, the NCO interviewers participated in a half-day training session. Interviewer 
training involved the following elements. 

• NC021 project briefing 

• Discussion ofthe benefits ofa structured interview 

• Review ofthe interview components (performance areas, question bank, performance 
area rating scales) 

• Discussion ofthe interview process (selecting and preparing questions, conducting 
the interview, evaluating the interviewee) 

• Practice administering the interview and evaluating Soldiers 

The NCOs were assigned to two-person interview teams, allowing up to five Soldiers to 
be interviewed at any given time. The senior NCO in each pair was designated the lead 
interviewer and the other NCO was the recorder. These roles had specific responsibilities (e.g., 
the lead interviewer had the final say in which questions would be asked, the recorder 
sunamarized and calculated final ratings). At the end ofthe data collection period, the NCO 
interviewers were asked to complete an evaluation form to collect information on their reactions 
to and ideas about the structured interview. 

Supervisor Rating Sessions 

In addition to the project briefing and Privacy Act statement, in-processing of supervisors 
included completing a rating card. Each card was used to list the names and identification codes 
of up to five Soldiers the supervisor would rate. Supervisors who could rate more than five 
Soldiers participating in the data collection were given a second card to complete. 

Rater training involved (a) familiarizing the supervisors with the contents ofthe rating 
scales, (b) demonstrating how to use the rating cards when more than one Soldier was being 
rated, and (c) cautioning supervisors about common rating errors (e.g., halo, leniency, central 
tendency). Instructions were provided both orally and in writing. As supervisors completed their 
ratings, the ratings administrator provided additional coaching as needed (e.g., reminding 
supervisors to read the fiiU definition for each performance area, pointing out ratings that seemed 
to reflect rating errors [such as uniformly high ratings across rating areas and ratees]). 
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A major responsibility of the ratings administrator was to ensure that two supervisors 
rated each E5 and E6 Soldier participating in the research. This proved quite difficult, because 
the supervisors did not generally report with their Soldiers as requested. Accordingly, during 
their in-processing, Soldiers were asked to identify and provide contact information for two 
supervisors. The ratings administrator tiien worked with installation tasking personnel to locate 
missing supervisors and schedule them for a rating session. After the first couple of data 
collections, we determined that there was a serious possibility of having insufficient criterion 
data to support the needs of the research. We therefore developed a procedure for collecting 
ratings fi"om supervisors who could not participate in a face-to-face rating session while our staff 
was on-site. 

Specifically, a "mail-back" procedure was devised to maximize the number of supervisor 
raters participating in the data collection. The mail-back supervisor packets included (a) a cover 
letter signed (when possible) by a senior officer fi-om the installation, (b) a description of the 
project, (c) rating forms, (d) completed rating card, (e) supplemental instractioia (in lieu of face- 
to-face training) for completing the materials, and (f) a metered return envelope addressed to 
HumRRO. The mail-back packets were distributed by installation personnel to those supervisors 
who were not able to participate in the research while data collection personnel were on site. 
Supervisore were generally given 2 weeks to complete and return the rating forms. 

Database Construction 

Initial Scanning and Scrubbing 

The initial data processing and cleaning activities yielded five datasets that were provided 
to analysts for fiirther data cleaning and imputation. 

• All Soldier-level data {n = \ ,881 to 1,892, depending on instrument; n = 525 for the 
S JT-X, which was administered only to E6 Soldiers) 

• Soldier/supervisor-level performance ratings data 

• Supervisor background information data (« = 1,022 raters) 

• Soldier-level interview data (« = 946) 

• Interviewer background information and evaluation feedback data (» = 58) 

Addition of Archival Data 

Soldier data on demographic (e.g., gender, race) and other variables (primarily scores on 
the ASVAB) were retrieved fi-om the Army's automated Enlisted Master File (EMF) and added 
to the database. This was accomplished by matching SSNs fi-om Soldiers in the NC021 database 
to SSNs in the EMF. 

Data Cleaning and Imputation 

Several steps were taken to ensure the quality of the data gathered for the NC021 
validation effijrt. First, efforts were made to eliminate Soldiere' data on an instrument if more 
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than a given percentage of their responses was missing. For example, Soldiers who failed to 
respond to at least 90% of the items on the ExAct had their ExAct data dropped from ftirther 
analyses. Due to variation in how instruments were structured, the approach varied slightly by 
instrument. Next, all self-report data were carefully screened for patterned or illogical response 
patterns. For example, responses to the AIM, BIQ, SJT, and ExAct were screened for Soldiers 
who repeatedly gave the same response to each item. Lastly, the problem logs that were kept 
during the collection of data for each instrument were reviewed to identify any Soldiers who 
might have provided questionable data. Details on these data-cleaning efforts, as well as the 
number of Soldiers who failed to meet these criteria, are provided in later chapters. 

Given our goal of maintaining large sample sizes for purposes of validation, missing 
responses on instruments were imputed where possible.'^ One imputation method used was a 
multiple-regression based strategy, in which responses to an item on a given instrument were 
regressed on responses to all other items on that instrument. Missing responses were replaced 
with the predicted value from this regression equation plus random error (to avoid simply 
capitalizing on chance). The error that was added was drawn randomly from a normal 
distribution with a variance equal to the regression equation's squared standard error of 
estimate. This regression-based imputation method was used to impute (a) observed 
performance ratings, (b) SJT item scores, (c) ExAct item responses, and (d) some PFF21 item 
responses. Hot-deck imputation was used to impute other PFF21 responses. In this context, 
hot-deck imputation involved imputing Soldiers' missing responses based on the responses of 
Soldiers with similar characteristics (e.g., Soldiers of the same Career Management Field 
[CMF], pay grade, and gender). For continuously scaled responses, the mean response of 
similar Soldiers served as the estimate of the missing response. For categorically scaled 
responses, the response with the highest base rate among similar Soldiers served as the 
estimate of the missing response. 

The amount of data requiring imputation was limited because of the data-cleaning steps 
aimed at eliminating Soldiers with many missing data. For example, less than 1% of ExAct data 
were imputed. Details on the imputation of missing responses, as well as the amoimt of data 
actually imputed, are provided in subsequent chapters. 

Final Sample Sizes 

Table 2.2 shows sample sizes following all data cleaning and imputation procedures, for 
the total sample and the key subgroups used in the analyses (pay grade, gender, race, and CMF 
category). Actual sample sizes, of course, vary by instrument and analysis. 

^ We did not impute missing data for the Expected Future Performance Rating Scales or interview scores, due in part 
to the small number of responses that constituted these instruments. 
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Table 2.2. Final Validation Sample Sizes by Subgroup (n = 1,889) 

Pay Grade 
ouugiuup 

E4 E5 E6 Total 

Gender 
Male 365 770 498 1,633 
Female 78 111 58 247 

Race 
White 300 523 298 1,121 
Black 92 246 184 522 
Other 48 110 74 242 

CMF Categoiy 
Administration 70 85 60 215 
Intelligence 21 37 21 79 
Combat Operations 176 332 210 718 

Logistics 143 290 170 603 
Civil and Public Affairs 12 80 65 127 
Communications 24 59 31 114 

Total 449 885 557 

Summary 

Data were collected from roughly 1,900 Soldiers in grades E4, E5, and E6 and from their 
supervisore at seven Army installations. Every effort was made to collect and prepare the 
NC021 predictor and criterion data in a manner that would yield an accurate database with 
maximum sample sizes. Data collectors, NCO interviewers, and supervisor raters were carefully 
trained. Data collection staff monitored Soldiers, supervisors, and the NCO interviewers on-site 
to correct problems inasmuch as possible as they occurred. A process for collecting supervisor 
ratings through a mail-back procedure was successfully used to maximize the percentage of 
Soldiers for whom we collected criterion data. Once returned to HumRRO, data from the various 
predictor instruments, supervisor ratings, and the EMF were meticulously matched and merged. 
Numerous quality checks helped to ensure accuracy and imputation procedures were judiciously 
applied to maximize sample sizes. 

The derivation of scores on the various instruments, which are included in the final 
database, is described in the following chapters. The final database, including all item-level and 
composite scores, has been documented and archived. 
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CHAPTER 3: SUPERVISOR RATINGS 

Christopher E. Sager, Dan J. Putka, and Rodney A. McCloy 
HumRRO 

Overview 

Two rating instruments were developed as criterion measures—one to assess observed 
job performance and another to forecast Soldier performance under expected future conditions. 
Specifically, the Observed Performance Rating Scales were used to collect supervisor ratings of 
subordinate Soldiers' typical behavior in areas covering a substantial portion of the job 
performance domain. These areas address all 27 NC021 performance requirements listed in 
Table 1.2. The Expected Future Performance Rating Scales were used to obtain supervisor 
ratings of how well Soldiers could be expected to perform in scenarios describing conditions 
forecasted to occur in the future Army. These measures are based on the Project A model that 
conceptualizes job performance as a multidimensional construct comprising several distinct 
components (J. Campbell, McHenry, & Wise, 1990). The goal of these instruments is to describe 
and evaluate E5 and E6 Soldiers on requirements that constitute effective performance common 
to all Army jobs. Previous research has referred to such performance requirements as "Army- 
wide" criterion factors (Borman, Motowidlo, Rose, & Hanser, 1985). 

Instrument Description 

Observed Performance Rating Scales 

The Observed Performance Rating Scales, which are modeled after and derived largely 
from previous Army NCO research, were developed in three stages.'' First, a rating scale was 
developed for each of the 27 performance requirements, overall effectiveness, and senior NCO 
potential. Next, the prototype instrument, accompanied by written rater instructions and oral 
training, was pilot tested (second stage) on three occasions and then field tested (third stage) at 
three Army posts. 

Following the pilot test, we reduced the number of scales fi-om 27 to 19 to make the 
rating task more reasonable. The reduction from 27 to 19 requirement-specific scales was based 
on (a) dm a priori model developed during Phase II of this project, (b) exploratory factor analyses 
of ratings collected during the field test, and (c) discussions among HumRRO and ARI project 
staff. The result was the consolidation of 13 of the original 27 scales into 5 combined scales. 

Each of the 19 requirement-specific scales consists of a (a) title of the performance 
requirement being rated; (b) one sentence description of the performance requirement; and (c) 7- 
point rating scale, with three sets of requirement-specific behavioral anchors for points 1 - 2, 3 - 
5, and 6-7, respectively (see Appendix A). Participating E5 and E6 Soldiers were also rated by 
their supervisors on 7-point scales assessing overall performance and senior NCO (i.e., E7-E9) 

^ For a detailed description of the development of the Observed Performance Rating Scales and the Expected 
Performance Rating Scales, see Development of Predictor and Criterion Measures for the NC021 Research Program 
(Knapp et al, 2002). 
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potential. The overall effectiveness scale includes three sets of behavioral anchors, and the senior 
potential scale shows anchors asking the extent to which the Soldier would be a bottom-level, 
adequate, or top-level performer as a senior NCO, 

Expected Future Performance Rating Scales 

The Expected Future Performance Rating Scales also were developed in three stages. 
There was a concern that if scales designed to assess expected future performance took on a 
format too similar to that of the Observed Performance Rating Scales, method variance would 
result in artificially high correlations between scales assessing observed and expected fiiture 
performance. To minimize this problem, we used themes identified in the future-oriented job 
analysis (Ford et al,, 2002) to develop six scenarios describing condition NCOs would likely 
face in the future Army. Each scenario is between one third and one half of a page long and is 
followed by a 7-point scale on which the supervisor rates the subordinate's expected 
performance effectiveness in the predicted future condition. Similar to the Observed 
Performance Rating Scales, the Expected Future Performance Rating Scales were pilot tested 
and then administered as part of the field test. These scales appear in Appendix B. 

Results 

Sample Sizes 

One goal for the criterion rating scales was to obtain ratings from two supervisors for 
each E5 and E6 Soldier who participated in a written group administration session. The 
validation data collection involved administering criterion and predictor measures to Soldiers 
and supervisors at seven locations. At each site we administered a face-to-face rater-training 
program and monitored the supervisor raters as they completed the rating instruments. As 
discussed in Chapter 2, obtaining the desired two ratere per Soldier proved very difficult, so we 
developed a mail-back vereion of the rating packages to maximize our sample size. 
Approximately 33% of the ratings were mailed back. 

We conducted interrater reliability analyses that included and excluded the mail-back 
responses to determine whether they had a deleterious effect on the reliability of the 
composite ratings.^ The intraclass correlation (ICC) reliability estimates for a single rater, 
ICC(C,1), (McGraw & Wong, 1996) are provided in Table 3.1. The table shows there was 
little evidence that these ratings were any less reliable than those ratings collected on-site. 
Indeed, the mail-back ratings increased the instrument reliability estimates for three of the 
four instrument/grade combinations. Therefore, the mail-back ratings were included in all 
subsequent analyses. 

* Research staff membere trained each wave of supervisors. Thus, rater training occurred multiple times at each site. 
^ Development of the composite scores is discussed in later sections. 

3-2 



Table 3.1. Reliability Estimates for the Observed Performance Composite and Expected Future 
Performance Composite when Excluding and Including Mail-Back Responses 

Observed Performance Expected Future Performance 
E5                    E6 E5                     E6 

Without Mail-Backs 
With Mail-Backs 

.44                    .47 

.45                    .50 
.30                    .39 
.31                     .37 

Table 3.2 presents sample sizes for the supervisor ratings following data preparation (i.e., 
matching Soldier predictor data to criterion data, cleaning, and imputation).^ This table shows 
that 608 E5 and 393 E6 Soldiers have ratings of observed performance from at least one 
supervisor, which represents 68.7% of the E5 and 70.6% of the E6 Soldiers in the final validation 
sample. Similarly, 69.3% of the E5 and 71.6% of the E6 Soldiers in the sample have expected 
future performance ratings from at least one supervisor. Table 3.2 also shows the number of 
Soldiers rated by one or more supervisors. For example, 315 E5 Soldiers have ratings of 
observed performance from only one supervisor, and 261 E5 Soldiers have ratings of observed 
performance from two supervisors. Finally, the table shows the range of predictor/criterion 
matches. For example, for one predictor, only 471 of the 608 E5 Soldiers with criterion scores 
have predictor scores; for another predictor, all 608 E5 Soldiers have predictor scores. 

Table 3.2. Final Sample Sizes for Supervisor Ratings by Pay Grade 

E5 Soldiers E6 Soldiers 

Criterion 
Observed 

Expected 
Future Observed 

Expected 
Future 

Performance Performance Performance Performance 
Number of Soldiers with 
supervisor ratings 608 613 393 399 

Number of supervisor ratings 
per Soldier 

1 315 313 198 210 
2 261 271 175 166 
3 30 27 17 20 
4+ 2 2 3 3 

Number of predictor-supervisor 
rating matches 

471-608 474-613 341-393 346-399 

Observed Performance Rating Scales 

Data Preparation 

Preparation of the observed performance ratings involved four steps: (a) eliminating from 
ftirther analysis scales for which the response rate was too low, (b) eliminating 
supervisor/Soldier pairs in which the supervisor had worked with the Soldier for less than 1 

^ General data preparation is discussed in Chapter 2; data preparation specific to the ratings is discussed in the 
following sections of this chapter. 
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month, (c) eliminating pairs in which the supervisor rated the Soldier on too few scales, and (d) 
imputing missing values for the remaining supervisor/Soldier pairs. For purposes of data 
preparation, a rating was declared missing if no response options were marked or if the "Cannot 
Rate" option was selected. 

Out of 21 scales (i.e., 19 performance-requirement scales, 1 overall effectiveness scale, 
and 1 senior NCO potential scale), only Scale 17 (Coordinating Multiple Units and Battlefield 
Functions) was eliminated from further analysis because of a low response rate. For this scale, 
381 (22.8%) of 1,668 supervisor/Soldier pairs had missing values. This is not an unexpected 
result, given that Scale 17 covers an area that NCOs are predicted to perform more frequently in 
the future. Currently, however, E5 and E6 Soldiers have few opportunities to demonstrate 
performance in this domain. The number of missing values for the remaining scales ranged from 
23 (1.4%) to 220 (13.2%). 

Another 120 (i.e., 7.2%) supervisor/Soldier pairs were dropped from fiirther analysis 
because the supervisor either (a) had not worked with the Soldier for at least 1 month or (b) did 
not rate the Soldier on at least 90% of the remaining items (i.e., 18 out of 20). Because many 
Soldiers were rated by more than one supervisor, however, the loss of 120 pairs resulted in only 
a 3.2% drop in the number of Soldiers with at least one set of observed performance ratings (i.e., 
from n = 1,035 to « = 1,001). 

Finally, the regression-based approach to imputation described in Chapter 2 was used to 
impute missing values for the remaining 1,548 supervisor/Soldier pairs. Specifically, for a given 
supervisor/Soldier pair, we used the ratings the supervisor did provide to predict the missing 
ratings. The 1,548 supervisor/subordinate pairs involve 30,960 scale-level ratings, only 712 
(2.3%) of which required imputation. 

Descriptive Statistics 

As shown in Table 3.2, these analyses include a total of 1,001 Soldiere (ngs = 608; nge = 
393) who were each rated by at least one supervisor. Table 3.3 shows the descriptive statistics for 
the E5 and E6 Observed Performance Rating Scale scores. For each Soldier, each rating scale 
score is based on all supervisors who rated that Soldier. For example, if the Soldier was rated by 
one supervisor, the Soldier's score on Scale 3 (Computer Skills) is the rating made by that single 
supervisor; if tiie Soldier was rated by two or more supervisore, the Soldier's score on Scale 3 is 
the mean rating of those two or more supervisors. The mean rating scores in this table suggest 
some leniency in tiie ratings. The standard deviations, however, indicate that supervisors were 
able to discriminate among Soldiers on each scale. The last row of this table shows the 
descriptive statistics for an observed performance composite score. For each Soldier, the 
composite score is based on the mean across the 18 requirement-specific scale ratings. 

As will be the case for all the instruments described in this report, the following sections 
present descriptive statistics for the total sample and for subgroups based on pay grade, race, 
gender, and CMF. Effect sizes that show the magnitude and statistical significance of subgroup 
differences in mean scores are also reported. Subgroup difference are of general interest for all 
the instruments, but particularly for the experimental predictors that will be discussed in 
subsequent chapters. Race and gender difference are of particular concern because selection and 
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promotion systems should minimize adverse impact against racial minority groups and women. 
Chapters describing predictors will also examine differential prediction (slope difference) across 
subgroups. This is a standard second step (after examining mean score [intercept] differences on 
the criterion) for evaluating test bias (Cleary, 1968). Pay grade and CMF differences are of 
interest in part because performance differences might suggest differences in how the measures 
might be best utilized in a promotion system. That is, even though the Army's current promotion 
system is the same promotions to E5 and E6, regardless of job type, improvements might be 
gained by tailoring the system to each pay grade and/or across job types. 

Raw and conditional means. Descriptive statistics for the observed performance rating 
composite are reported by subgroup (pay grade, race, gender, and CMF cluster) in Tables 3.4 and 
3.5. Table 3.4 reports sample sizes, means, standard deviations, and effect sizes by pay grade, as 
well as by gender and race (within each pay grade). Table 3.5 reports sample sizes, means, 
standard deviations, and effect sizes by CMF cluster (within each pay grade). Raw and 
conditional statistics are reported in all tables. Effect sizes are reported only for comparisons in 
which each subgroup contained at least 20 individuals. 

Conditional means and effect sizes offer the benefit of reflecting estimated differences 
between subgroups while holding other grouping variables constant. For example, comparing the 
conditional means of gender removes differences between males and females that are due to 
differences in composition of the two samples in terms of race, pay grade, and CMF cluster. See 
Appendix C for a discussion of conditional means, effect sizes, and their calculation. 

Raw and conditional effect sizes. Raw effect sizes reported in Table 3.4 were calculated 
by taking the mean of the non-referent group (e.g., females, blacks) minus the inean of the 
referent group (e.g., males, whites), and dividing the resulting quantity by the standard deviation 
of the referent group. Raw effect sizes reported in Table 3.5 were calculated by taking the mean 
of the higher-numbered CMF cluster (e.g., 2. Intelligence) minus the mean of the lower- 
numbered CMF cluster (e.g., 1. Administration) and dividing the resulting quantity by the overall 
standard deviation in the pay grade of interest. 

Conditional effect sizes were calculated by taking the conditional mean of the non- 
referent group minus the conditional mean of the referent group, and dividing the resulting 
quantity by the pooled standard deviation for the referent group (within each pay grade). 
Conditional effect sizes reported in the second table of each pair were calculated by taking the 
conditional mean of the higher numbered CMF cluster minus the conditional mean of the lower 
numbered CMF cluster, and dividing the resulting quantity by the overall pooled standard 
deviation (within each pay grade). 

Given their greater experience and higher rank, it is not surprising that E6 Soldiers had 
significantly higher mean performance ratings than E5 Soldiers. It is also reassuring that there 
were no significant differences in performance ratings obtained for the demographic subgroups 
(gender and race). E5 Soldiers in the Administration CMF were consistently rated higher than E5 
Soldiers in other CMF. There were significant differences between some other CMF. There was 
no obvious pattern nor was one expected. 
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Table 3.4. Subgroup Differences by Pay Grade, Gender, and Race for the Observed 
Performance Rating Composite 

Raw Conditional 

Group M SD     Effect Size     p M SD     Effect Size     p 
E5 

Gender 
Female 74 4.89 0.90 
Male 532 5.05 0.83 

Race 
Black 153 5.00 0.81 
White 372 5.00 0.85 

E6 
Gender 
Female 36 5.29 0.83 
Male 356 5.41 0.73 

Race 
Black 131 5.34 0.83 
White 212 5.45 0.71 

Grade 
E6 393 5.40 0.74 
E5 608 5.03 0.84 

-0.19 

-0.01 

-0.16 

-0.16 

0.44 

.127 

.935 

.373 

.179 

<.001 

60 4.64 0.91 
464 5.04 0.82 

153 4.81 0.81 
371 4.88 0.84 

30 5.00 0.87 
311 5.37 0.74 

131 5.09 0.83 
210 5.28 0.70 

341 5.18 0.75 
524 4.84 0.83 

-0.49 

-0.09 

-0.50 

-0.28 

0.41 

.049 

.591 

.074 

.185 

.002 

Note. Raw effect sizes calculated as (A/ of non-referent group - M of referent group)/SD referent group. Referent 
groups (e.g., males) are listed second in each pair. /?-values reflect significance levels for two-tailed t-tests of 
differences between subgroup means. Effect sizes are reported only for comparisons in which each subgroup 
contained at least 20 individuals. 

Latent Structure and Composite Scores 

Confirmatory and exploratory factor analyses of the Observed Performance Rating 
Scales were conducted to (a) determine the latent structure underlying these ratings and (b) 
develop observed performance scores for use in criterion-related validity analyses.^ These 
analyses did not strongly support the presence of multiple factors. Therefore, a single observed 
performance composite score was calculated for each Soldier as the mean rating of all ratings 
received (i.e., the mean rating across all scales and supervisors). Because Soldiers received 
ratings from different numbers of supervisors (some from only one, others from four or more), 
the observed performance composite score for a given Soldier will be based upon 18*«j data 
points, where n^ is the number of supervisors who rated the Soldier in question. The 
correlations among the 18 observed performance scales, the effectiveness and NCO potential 
scales, and the overall composite score appear in Table 3.6. 

Coordination of Multiple Units and Battlefield Functions was excluded from these analyses. 
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In addition to the single composite, we generated six other composites based on a 
rational grouping of the 18 observed performance scales. These six composites served to 
preserve the notion of a multidimensional performance space by "manually overriding" the 
method variance believed to be driving the factor analyses toward a single-factor solution. 
Table 3,7 presents these composites and their constituent scales. Table 3.8 provides descriptive 
statistics and interrater reliability estimates for the six rational composite scores for E5 and E6 
Soldiers. As one would expect, the reliabiUty estimates tend to be a bit higher than the 
estimates for the single scales but not quite as high as the estimate for the overall composite 
rating. Leadership: Consideration and Information Management were rated least reliably by 
E5 and E6 Soldiers alike, whereas Leadership: Structure was one of the most reliably rated 
composites. 

Table 3.7. Mapping of Observed Performance Rating Scales onto Factor Composites 

Factor/Scale 

Technical Performance 
MOS/Occupation-Specific Knowledge and Skill 
Common Task Knowledge and Skill 

Leadership: Stnicture 
Oral Communication Skill 
Adaptability 
Leadership Skills 
Training Others 
Problem-Solving/Decision Making Skill 

Effort-Integrity-Selfless Service 
Level of Effort/Initiative on the Job 
Demonstrated Integrity, Discipline, and Adherence to Army Procedures 
Selfless Service Orientation 

Leadership: Consideration 
Relating to and Supporting Peers 
Cultural Tolerance 
Concern for Soldier Quality of Life 

Information Management 
Computer Skills 
Writing Skill 
Information Management 

Individual Self-Management 
Self-Management and Self-Directed Learning Skill 
Acting as a Role Model   
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Interrater Reliability 

In addition to basic descriptive statistics, Table 3.3 shows the ICC reliability estimates for 
the scores on the Observed Performance Rating Scales (McGraw & Wong, 1996). The first step 
in generating each estimate was to create a subsample of Soldiers who had ratings fi-om two or 
more supervisors. For each of these Soldiers, two supervisors were randomly selected; they were 
then labeled as raters 1 and 2, respectively. This allowed for the calculation of an ICC(C,2) 
reliability estimate for rating scores based on ratings fi"om two supervisors (i.e., an estimate of 
the consistency of the ratings provided by kF=2 raters). Next, the Spearman Brown prophecy 
formula (Crocker & Algina, 1986) was used to calculate ICC reliability estimates for rating 
scores based on ratings fi"om A=l and A=3 or more supervisors {k ranged to a maximum of 4 
supervisors for E5 Soldiers and 5 supervisors for E6 Soldiers). Finally, given that a particular 
Soldier's scale score could be based on ratings provided by one, two, or occasionally more 
supervisors, our estimates of criterion reliability for the whole sample are weighted averages of 
ICC(C,1), ICC(C,2), and ICC(C,A:) values based on the proportion of the sample that was rated 
by one, two, or k raters. These weighted reliability estimates are the ICC(C,A:) values shown in 
Table 3.3. The observed performance composite interrater reliability estimates for E5 and E6 
Soldiers were .53 and .59, respectively. These values are consistent with those typically found 
with performance ratings (Viswesvaran, Ones, & Schmidt, 1996). 

Table 3.8. Descriptive Statistics and Interrater Reliability Estimates for Observed Performance 
Factor Composites 

E5 Soldiers E6 Soldiers 
ratiui v^uiiipusiic 

M SD ICC(C,1) ICC(C,A:) M SD ICC(C,1) ICC(C,/t) 

1 Technical Performance 5.22 0.99 .39 .48 5.63 0.96 .43 .52 
2 Leadership: Structure 4.87 0.99 .41 .50 5.28 0.90 .49 .58 
3 Effort/Integrity/Selfless Service 5.25 1.08 .42 .51 5.61 0.93 .40 .49 
4 Leadership: Consideration 5.42 0.85 .27 .35 5.65 0.74 .31 .40 
5 Information Management 4.62 1.01 .37 .45 5.01 0.96 .32 .41 
6 Individual Self-Management 4.92 1.19 .41 .50 5.34 1.04 .45 .54 

Note. «E5 = 608; nee = 393; A/ = the mean of the mean scores on the Observed Performance Rating Scales associated 
with each composite; SD = the standard deviation of the mean scores on the Observed Performance Rating Scales 
associated with each factor composite. 

Future Performance Rating Scales 

Data Preparation 

Preparation of the expected future performance ratings involved two steps: (a) 
eliminating supervisor/Soldier pairs in which the supervisor had worked with the Soldier for less 
than 1 month and (b) eliminating pairs in which the supervisor rated the Soldier on too few 
scales. A rating was declared missing if no response options were marked (the "Cannot Rate" 
option was not available for the expected future performance ratings). There are only six 
expected future performance scales. Therefore, if the supervisor failed to rate the Soldier on even 
one of the six scales, the supervisor/Soldier pair was eliminated for having more than 10% 
missing data. These two steps together resulted in a 2.6% reduction in supervisor/Soldier pairs 
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-xpe r .^„ ^.._., , 
because the remaining pairs had no missing data. 

Descriptive Statistics 

Table 3.9 shows the descriptive statistics for the expected future performance E5 and E6 
Soldier rating scores. As with the Observed Performance Rating Scales, each Soldier's rating 
scale score is based on all supervisors who rated that Soldier. Also, as seen in the Observed 
Performance Rating Scales, (a) the mean rating scores suggest some leniency (although less so 
than with the observed performance scales), and (b) the standard deviations indicate that 
supervisors were able to discriminate among Soldiers on each scale. The last row of this table 
shows the descriptive statistics for an expected future performance composite score. The 
composite score is calculated the same way as the score on the observed performance 
composite—^as the mean across all scenario scale ratings received by a Soldier. Thus, each 
Soldier's expected future performance composite score will be the mean of 6*«i ratings, where 
again «j is the number of supervisors rating that Soldier. 

Table 3.9. Descriptive Statistics and Interrater Reliability Estimates for Expected Future 
Performance Ratings 

Scenario/Composite 
E5 Soldiers E6 Soldiers 

M     SD   ICC(C,1) ICC(C.*)        M     SD   ICC(C,I) ICC(C,A:) 
1 Increased Requirements for Self- 4.82   1.21       .30 .38 5.25    1.11       .26 .34 

Direction and Self-Management 
2 Use of Computers, Computerize4 4.90   1.18       .20 .27 5.23    1.10       .21 .28 

Equipment, and Digitized Operations 
3 Increased Scope of Technical Skill 4.93   1,08       .18 .25 5.15    1.10       ,16 ,22 

Requirements 
4 Increased Requirements for Broader      4,81    1.21       ,29 ,37 5,14   1,17       ,36 ,45 

Leadership Skills at Lower Levels 
5 Need to Manage Multiple Operational   4,68   1.13       .18 .25 5,06   1.11       .28 .36 

Functions and Deal with the Inter- 
relatedness of Units 

6 Mental and Physical Adaptability and    5.06   1.24       .31 .39 5.14   1.25       .36 ,45 
Stamina 

Expected Future Performance Composite    4,86   0.96       ,31 .39 5,16   0.93       ,37 ,46 

Note. «Ej = 613; «E6 = 399. 

Descriptive statistics for the expected future performance composite are reported by 
subgroup in Tables 3.10 and 3.11. Raw and conditional statistics are reported in all tables. Effect 
sizes were reported only for comparisons in which each subgroup contained at least 20 individuals. 
As with the observed performance ratings, E6 Soldiers were rated higher than E5 Soldiers. For 
the expected future performance ratings, however, men tended to be rated higher than women at 
both pay grades. There were several differences between ratings obtained by Soldiers in different 
CMF, but no notable pattern. 
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Table 3.10. Subgroup Differences by Pay Grade, Gender, and Race for the Expected Future 
Performance Rating Scales Composite 

Raw Conditional 
Group n M SD Effect Size P n M SD Effect Size P 
E5 

Gender 
Female 76 4.54 0.97 -0.39 .002 61 4.18 0.91 -0.76 .002 
Male 535 4.91 0.95 465 4.91 0.96 

Race 
Black 158 4.85 0.93 0.01 .919 157 4.52 0.89 -0.04 .780 
White 370 4.84 0.98 369 4.57 0.97 

E6 
Gender 
Female 36 4.78 1.24 -0.47 .011 30 4.49 1.36 -0.73 .008 
Male 362 5.20 0.89 316 5.14 0.89 

Race 
Black 132 5.10 1.09 -0.15 .224 132 4.72 1.05 -0.23 .267 
White 216 5.23 0.86 214 4.91 0.85 

Grade 
E6 399 5.16 0.93 0.31 <.001 346 4.81 0.93 0.28 .043 
E5 613 4.86 0.96 526 4.55 0.95 

Note. Raw effect sizes calculated as {M of non-referent group - M of referent group)/iSZ) referent group. Referent 
groups (e.g., males) are listed second in each pair, p-values reflect significance levels for two-tailed t-tests of 
differences between subgroup means. 

Scale Intercorrelations 

Table 3.12 provides the correlations among the six future performance scales for E5 and 
E6 Soldiers, respectively. The patterns of covariation are quite similar across both grades, as are 
the mean intercorrelations (.60 for E5 Soldiers, .61 for E6 Soldiers). The correlations generally 
range from .50-.70, although the correlations of Use of Technology with Broader Leadership and 
Adaptability and Stamina are lower (.48 and .37 for E5 Soldiers, .47 and .46 for E6 Soldiers, 
respectively). Correlations of the factors with the composite score range from .70 to .87 for both 
pay grades. These scales were not factor analyzed because there was no hypothesized underlying 
latent structure beyond a single factor represented by the composite score. 

Interrater Reliability 

In addition to basic descriptive statistics. Table 3.9 shows the ICC reliability estimates for the 
expected future performance scores. These estimates were calculated the same way as the estimates 
for the Observed Performance Rating Scales. The expected future performance composite ICC (C,A:) 
interrater reliability estimates for E5 and E6 Soldiers were .39 and .46, respectively. Although lower 
than the estimates obtained for the Observed Performance Rating Scales, these estimates are still 
consistent with past research (Viswesvaran et al., 1996). 
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Table 3.11. Differences between CMF Clusters for the Expected Future Performance Rating 
Scales Composite 

CMFC 
« M SD Eflfec t Size 

Raw Con Raw Con Raw Con l.ADM 2. INT 3.CBO 4. LOG 5.CPA 6. COM 
E5 Soldiers 
l.ADM 41 34 5.07 5.03 0.82 0.78 — -0.15 -1.33* -0.39 -0.67* -0.48 
2. INT 21 21 4.70 4.89 1.20 1.21 -0.38 — -1.18 -0.25 -0.53 -0.34 
3.CBO 235 199 4.95 3.77 0.97 0.99 -0.12 0.26 — 0.93 0.65 0.84 
4. LOG 208 177 4.79 4.65 0.92 0.91 -0.29 0.10 -0.16 .— -0.28 -0.09 
S.CPA 67 62 4.83 4.39 0.96 0.90 -0.25 0.13 -0.12 0.04 — 0.19 
6. COM 39 33 4.65 4.57 1.05 0.97 -0.44* -0.06 -0.31 -0.15 -0.19 — 
Overall 613 4.86 0.96 

E6 Soldiers 
l.ADM 33 31 5.19 5.21 1.22 1.27 — , -1.23* -O.OI -0.65* -0.80** 
2. INT 12 9 5.24 5.36 1.03 0.98 .  , 
3.CBO 158 138 5.14 4.06 0.88 0.88 -0.05 — 1.22* 0.59 0.43 
4. LOG 123 106 5.31 5.19 0.85 0.85 0.13 , 0.18 — -0.63* -0.79** 
S.CPA 48 41 5.02 4.60 0.98 1.00 -0.18 -0.13 -0.31* — -0.15 
6. COM 25 21 4.73 4.46 1.01 1.02 -0.49 -0.44 -0.62** -0.31 — 
Overall 399 5.16 0.93 

Note. CMFC = Career Management Field CliKter; ADM = Administration; INT = Intelligence; CBO = Combat Operations; 
LOG = Logistics; CPA = Civil & Public Affaire; COM = Communications. Raw = Raw statistic; Con = Conditional statistic. 
Raw effect sizes calculated as (M of higher-numbered category - M of lower-numbered category)/overalI SD. Raw 
effect sizes are below the diagonal; conditional eflect sizes are above the diagoial. Conditional effect sizes control for 
differences due to gender and race. 

*p < .05. **p < .01. All significance tests are two-tailed. 

Table 3.12. Correlations among the Expected Future Performance Rating Scales and Future 
Performance Composite 

EFP 
EFP 

Scale/Composite 
EFPl    EFP2    EFP3    EFP4    EFP5    EFP6   Composite   „ ., 

,       ,      Composite 
w/o scale "^ 

EFP: Scenario 1 Self-Direction 
EFP: Scenario 2 Use of Technology 
EFP: Scenario 3 Scope Technical Skills 
EFP: Scenario 4 Broader Leaderehip 
EFP: Scenario 5 Manage Multi Operational 
Functions 
EFP: Scenario 6 Adaptability and Stamina 

, .57 .68 .68 .63 .63 .78 .85 
51 .61 .47 .48 .46 .61 .73 
65 .53 .67 .72 .61 .80 .87 
73 .48 .68 .69 .62 .76 .84 

67 .54 .68 .72 .58 .75 .83 

64 .37 .57 .61 .63 .70 .80 

Expected Future Performance Ratings 
Composite with scale deleted 
Expected Future Performance Ratings 
Composite  

.79        .56 .76 .79        .80        .68 

.86 .70        .83        .86        .86 .79 

Note, nes = 613; nE6 = 399. Correlations for E5 Soldiers appear below the diagonal. Correlations for E6 Soldiers 
appear above the diagonal. Composites computed both with and without the applicable scenario scales. All 
correlations significant at/> < .001. 
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Correlations of Observed Performance with Future Performance 

Observed Factor Scores with Future Performance 

One remaining question concerns the degree to which various dimensions of observed 
performance relate to expected future performance. Correlations between the six rational 
observed performance factor scores and the six expected future performance scales for E5 and 
E6 Soldiers appear in Table 3.13. This table also contains the observed and future composites. 
As with the future performance factors, the patterns of covariation are quite similar across pay 
grades, as are the mean intercorrelations (.54 for E5 Soldiers, .53 for E6 Soldiers). In addition, 
the covariation pattern is sensible, with high correlations where one might expect (e.g., 
Information Management with Use of Technology, Individual Self-Management with Self- 
Direction). The correlations exhibit a rather wide range of values, with the lowest correlations in 
the .30s (e.g.. Information Management with Adaptability and Stamina; Integrity-Selfless Service 
and Leadership: Consideration with Use of Technology) and the highest in the .70s (e.g., 
Leadership: Structure with Self-Direction). The observed performance factor Leadership: 
Structure exhibited strong correlations with the future performance composite for both pay 
grades (.78 for E5 Soldiers, .77 for E6 Soldiers), whereas Leadership: Consideration did not 
correlate as highly (.58 for E5 Soldiers, .49 for E6 Soldiers). For both pay grades, the two 
performance composites correlate highly (.81 for E5 Soldiers, .82 for E6 Soldiers). 

Observed Performance Rating Scale Scores with Future Performance 

A more detailed look at the relations between observed and future performance can be 
foimd in Tables 3.14 and 3.15, which contain correlations between the 18 Observed Performance 
Rating Scales and the 6 Expected Future Performance Rating Scales. These tables also contain 
the observed and future performance composites. The covariation pattern is again quite similar 
across pay grades. Such similarity can be seen by ranking the 18 correlations of each future 
performance factor with the observed performance scores and then correlating these ranks across 
pay grade. The resulting rank-order correlations range from .79 to .87, with five of the six values 
exceeding .80. 

The rank-order data also provided insight into the observed performance scores that 
correlate most highly with expected fiiture performance (i.e.. Leadership Skills, Problem Solving, 
and Self-Management for E5 Soldiers; MOS-Specific Knowledge, Common Task Knowledge and 
Skill, and Leadership Skills for E6 Soldiers). Cultural Tolerance was least correlated with future 
performance for both pay grades. For E5 Soldiers, Computer Skills correlated lowest or next-to- 
lowest with the future performance factors except for Use of Technology, with which it correlated 
higher than any other dimension of observed performance (as one would expect). Supporting Peers 
also evidenced relatively low correlations with future performance. For E6 Soldiers, Supporting 
Peers and Soldier Quality of Life correlated relatively low with the expected future performance 
scales. The three observed performance scores that had notably higher relationships with expected 
future performance for E5 Soldiers than for E6 Soldiers were Level of Effort/Initiative, Self- 
Management, and Soldier Quality of Life. The three observed performance scores that had notably 
higher relationships with expected future performance for E6 Soldiers than for E5 Soldiers were 
MOS-Specific Knowledge, Common Task Knowledge, and Information Management. 
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Table 3.14. Correlations between the Expected Future Performance Rating Scales and the 
Observed Performance Rating Scales (also Includes Composite Scores): E5 Soldiers 

EFPl EFP2 EFP3 EFP4 EFP5 EFP6 
EFP 

Composite 

OPR: Rating 1 MOS Specific .56 .35 .52 .53 .54 .49 .61 

OPR: Rating 2 Common Task Knowledge & Skill .56 .41 .48 .53 .49 .48 .60 

OPR: Rating 3 Computer Skills .22 .55 .29 .20 .25 .06 .31 

OPR: Rating 4 Writing Skill .44 .48 .39 .42 .43 .31 .50 

OPR: Rating 5 Oral Communication Skill .49 .39 .45 .48 .48 .45 .56 

OPR: Rating 6 Level Of Effort/Initiative .60 .36 .50 .58 .54 .52 .63 

OPR: Rating 7 Adaptability .57 .37 .45 .49 .49 .51 .59 

OPR: Rating 8 Self-Management .61 .46 .49 .61 .58 .49 .66 

OPR: Rating 9 Integrity & Discipline .51 .31 .41 .48 .44 .45 .53 

OPR: Rating 10 Acting As A Role Model .55 .36 .42 .55 .54 .56 .61 

OPR: Rating 11 Supporting Peers .46 .34 .35 .46 .41 .40 .50 

OPR: Rating 12 Cultural Tolerance .31 .23 .21 .24 .26 .26 .31 

OPR: Rating 13 Selfless Service .51 .32 .42 .47 .46 .44 .54 

OPR: Rating 14 Leadership Skills .67 .39 .53 .66 .61 .59 .71 

OPR: Rating 15 Soldier Quality Of Life .51 .34 .41 .52 .48 .42 .54 

OPR: Rating 16 Training Others .56 .37 .50 .55 .54 .54 .62 

OPR: Rating 18 Problem-Solving .62 .40 .54 .59 .54 .52 .65 

OPR: Rating 19 Information Management .50 .50 .48 .45 .51 .38 .57 

Observed Ratings Composite .75 .56 .63 .71 .70 .64 .81 

Note. EFPl = Self Direction; EFP2 = Use of Technology; EFP3 = Scope Technical 
EFP5 = Manage Multi Operational Functions; EFP6 = Adaptability and Stamina, n ■ 
p<.Q\. 

Skills; EFP4 = Broader Leadership; 
= 600. All correlations significant at 

Construct Validity 

To evaluate empirically the constract validity of the performance rating scales, we would 
need additional criterion measures that tapped the same performance dimensions but employed 
different methods of measurement (as was possible in Project A; see Knapp, C.H. Campbell, 
Borman, Pulakos, & Hanson, 2001). The correlations between observed and future performance 
provide some insight into what factors the supervisors are weighting most heavily when 
assessing a Soldier's performance in the Army of the future. They do not of themselves, 
however, allow us to assess the degree to which variation in the scores of each scale stems from 
the construct targeted for measurement. 
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Table 3.15. Correlations between the Expected Future Performance Rating Scales and the 
Observed Performance Rating Scales (also Includes Composite Scores): E6 Soldiers 

EFPl EFP2 EFP3 EFP4 EFP5 EFP6 
EFP 

Composite 

OPR: Rating 1 MOS Specific .63 .44 .54 .58 .54 .50 ,66 

OPR: Rating 2 Common Task Knowledge & Skill .62 .45 .54 .58 .51 .56 ,67 

OPR: Rating 3 Computer Skills .32 .62 .41 .31 .31 ,23 ,44 

OPR: Rating 4 Writing Skill .44 .47 .44 .42 .42 .32 ,51 

OPR: Rating 5 Oral Communication Skill .53 .42 .49 .50 .47 •42 ,58 

OPR: Rating 6 Level Of Effort/Initiative .59 .32 .48 .54 .44 .48 .58 

OPR: Rating 7 Adaptability .57 .44 .50 .53 .46 .45 .60 

OPR: Rating 8 Self-Management .59 .37 .50 .55 .46 .49 ,60 

OPR: Rating 9 Integrity & Discipline .46 .33 .40 .39 .37 ,39 .48 

OPR: Rating 10 Acting As A Role Model .49 .27 .44 .51 .42 ,59 ,56 

OPR: Rating 11 Supporting Peere .43 .31 .40 .35 .33 ,27 ,43 

OPR: Rating 12 Cultural Tolerance .25 .24 .32 .28 .22 .20 ,31 

OPR: Rating 13 Selfless Service .49 .30 .42 .43 .39 .37 ,49 

OPR: Rating 14 Leadership Skills .66 .33 ,53 .60 .52 .52 .64 

OPR: Rating 15 Soldier Quality Of Life .39 .25 .36 .36 .37 .34 .42 

OPR: Rating 16 Training Others .57 .38 .56 .51 .52 .53 ,63 

OPR: Rating 18 Problem-Solving .60 .40 .54 .55 .54 .44 .62 

OPR: Rating 19 Information Management .52 .56 .54 .50 .48 ,41 ,61 

Observed Ratings Composite .76 .58 .70 .71 .65 ,63 ,82 

Note. EFPl = Self-Direction; EFP2 = Use of Technology; EFP3 = Scope Technical 
EFP5 = Manage Multi Operational Functions; EFP6 = Adaptability and Stamina, n 
p<.Ol. 

Skills; EFP4 = Broader Leadership; 
= 388, All correlations significant at 

Summary 

The observed and expected future performance rating scales exhibit satisfactory 
reliabiUty. The estimates are based on reasonable sample sizes, with most Soldiers being rated by 
at least one supervisor. A mail-back system ensured maximal data capture and did not reduce the 
reliability of the ratings—^indeed, the reliability of the ratings including the mail-back responses 
increased slightly for three of the four instrument/grade combinations examined. Correlations 
between observed and expected future performance were quite similar across pay grades and 
evidenced sensible covariation patterns. The observed performance scales that correlated most 
highly with expected future performance in each pay grade differed somewhat, although the 
Leadership Skills scale exhibited high correlations in both grades. 
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CHAPTER 4: SIMULATED PROMOTION POINT WORKSHEET (SimPPW) 

Dan J. Putka and Roy C. Campbell 
HumRRO 

Overview 

The operational Promotion Point Worksheet (PPW) forms the basis of the Army's current 
NCO promotion system at the E5 and E6 levels. The PPW was simulated to provide a standard 
against which the validity of other potential predictors could be compared. Our intent was to 
determine whether alternative predictors (a) were more valid predictors of future NCO 
performance than the operational PPW, and (b) could offer any incremental validity beyond the 
operational PPW. 

Instrument Description 

The simulated PPW (SimPPW) was developed as part of a broader instrument called the 
Personnel File Form-21 (PFF21). The PFF21 comprises SimPPW content (the focus of this 
chapter), as well as other content not used in this validation effort but related to Soldiers' 
experiences. Further details of the development of the PFF21 can be found in Knapp et al. 
(2002). A copy of the PFF21 is provided in Appendix D. 

The operational PPW was the primary source of content for the SimPPW. Soldiers 
receive promotion points in six areas on the operational PPW: (a) Commander's Evaluation; (b) 
Promotion Board points; (c) Awards, Certificates, and Military Achievements; (d) Military 
Education; (e) Civilian Education; and (f) Military Training. Promotion points for the first two 
areas are awarded by a Soldier's commander and promotion board members at the time a Soldier 
is up for promotion, whereas points for the latter four areas are allocated by the personnel system 
based on Soldier records. 

Unlike the operational PPW, the SimPPW is a self-report measure designed to capture 
promotion points awarded in the latter four PPW areas only. Unfortunately, obtaining accurate, 
timely assessment of Commander's Evaluation and of Promotion Board points via a self-report 
measure was not feasible for this effort, particularly given our concurrent validation design. As 
stated above, these points are not awarded to a Soldier until he or she is up for promotion. Thus, 
any points that Soldiers would have reported in these areas could have potentially come fi"om 
previous promotions, and may not have accurately reflected the points the Soldier would 
currently receive in these areas. 

Furthermore, in developing the SimPPW, we assumed that Commander's Evaluation and 
Promotion Board points would not contribute a substantial amount of variation to Soldiers' 
operational PPW scores. Specifically, Army subject matter experts (SMEs) indicated that these 
points were often awarded without substantial variation (e.g., on an "all-or-nothing" basis where 
Soldiers recommended for promotion get the maximum niomber of points). Hence, their inclusion 
essentially amoimts to adding a constant to each Soldier's total score and thus is unlikely to affect 
the rank order of Soldiers to any significant degree. As such, our efforts focused on simulating the 
administrative components of the PPW. These components constitute most of the meaningful 
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variability, and we were confident that we could obtain good estimates of Soldiers' current 
promotion points in these areas. 

Description of Simulated Scores 

SimPPW Awards 

The operational PPW gives Soldiers promotion points for obtaining various awards, 
certificates, and military achievements. Examples of awards and achievements for which a 
Soldier can receive points include a Combat Infantry Badge, Pathfinder Badge, Special Forces 
Tab, Distinguished Honor Graduate, and Soldier/NCO of the Quarter-Brigade Level. Although it 
is imclear how the Army initially assigned points for these awards, more prestigious awards 
generally are worth more promotion points. A simulated PPW Awards score (SimPPW Awards) 
was calculated for tiiis effort by assigning promotion points to self-reported awards, certificates, 
and military achievements fi-om the PFF21 (based on operational PPW specifications) and 
summing these points for each Soldier. SimPPW Award scores were capped at 100 points to 
mimic operational practice. 

SimPPW Military Education 

The operational PPW also gives Soldiere promotion points for completing various 
military education programs. For example. Soldiers can eam promotion points by attending the 
Primary Leaderehip Development Course (PLDC), Special Forces Training, Airborne School, 
and Nuclear, Biological, and Chemical (NBC) School. As with awards and military 
achievements, educational programs contribute different numbers of points depending, in 
general, on their levels of prestige. For example, the Special Forces Qualification Couree is 
worth more points than Airborne School. A simulated PPW Military Education score (SimPPW 
Military Education) was calculated for this effort by assigning promotion points to self-reported 
military educational experiences fi-om the PFF21 (based on operational PPW specifications)* and 
summing these points for each Soldier. SimPPW Military Education scores were capped at 200 
points to be consistent with operational practice. 

SimPPW Civilian Education 

The operational PPW gives Soldiers promotion points for completing various types of 
civilian higher education. For example. Soldiers can eam 1.5 promotion points for each semester 
hour of school they complete (e.g., vocational school, trade school, college) and 10 promotion 
points for each degree they receive (e.g., associates, bachelors, masters). A simulated PPW 
Civilian Education score (SimPPW Civilian Education) was calculated for this effort by 
assigning promotion points to self-reported civilian educational experiences firom the PFF21 
(based on operational PPW specificatioiw) and summing these points for each Soldier. SimPPW 
Civilian Education Scores were capped at 100 points (per operational practice). 

* In calculating the simulated Military Education score for this effort, soldiers who attended BNCOC were given 40 
points regardless of attendance duration. This change was made to reflect a recent shift in Army policy. 
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SimPPW Military Training 

The operational PPW gives Soldiers promotion points for achieving high levels of 
marksmanship and physical fitness. For example, Soldiers can earn up to 50 promotion points 
based on their Army Physical Fitness Test (APFT) scores and up to 50 points based on their last 
weapons qualification (e.g., expert, sharpshooter). A simulated PPW Military Training score 
(SimPPW Military Training) was calculated for this effort by (a) assigning promotion points to 
the self-reported APFT score from the PFF21 (based on operational PPW specifications), (b) 
assigning promotion points to the self-reported weapons qualification based on an earlier PPW 
metric (Unqualified = 0 points. Marksman = 10 points. Sharpshooter = 30 points. Expert = 50 
points),^ and (c) summing these points for each Soldier. 

SimPPW Composite 

A simulated PPW Composite score (SimPPW Composite) was calculated for each 
Soldier by summing the four simulated scores described above. The maximum score that a 
Soldier could receive on this composite was 500. The maximum score on the operational PPW is 
800. Differences in point totals arise because the simulated PPW does not include Commander's 
Evaluation points (max 150) or Promotion Board points (max 150). 

Results 

Data Preparation 

Soldiers' responses to items that contributed to SimPPW scores were carefully screened 
prior to conducting any validation analyses. SimPPW data were first reviewed for outlying 
responses. Because some PFF21 items asked Soldiers to report on open-ended response scales 
counts of experiences they had (e.g., number of certificates of achievement, number of semester 
hours), there was the potential for Soldiers to report unrealistically high values. To mitigate 
against such unrealistic responses, upper bounds for "permissible" responses on items with open- 
ended response scales were established based on those used during the field test. For example, 
E4 Soldiers who reported having more than 15 certificates of achievement (item 3) were 
assigned a missing response for that item. For E5 and E6 Soldiers, the upper bound for item 3 
was raised to 20. In the case of civilian semester hours (item 5), the upper bound of 250 semester 
hours (across all three education types) was constant across pay grades. Of the 1,890 Soldiers 
who completed the PFF21, 37 had non-permissible certificate of achievement responses and 8 
had non-permissible civilian semester hour responses. 

Upon completing the review for outlying responses, we examined the extent of missing 
data. Based on our goal to maintain sample sizes at high levels, we imputed missing values 
(including the non-permissible responses identified above) for several items that contributed to 
the SimPPW scores. Specifically, we imputed missing certificate of achievement counts (item 3), 
and the sum of the civilian education semester hours (item 5) using the regression-based strategy 

' A recent change to the operational PPW resuhed in a more complicated method for obtaining this score that factors 
in, for example, the type of weapon used. We used the simpler original formula because of limitations in what we 
could do with a self-report data collection format. 
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described in Chapter 2.'" We imputed missing responses regarding college degrees (item 6), 
APFT scores (item 9), and weapons qualifications (item 10) using the hot-deck imputation 
strategy described in Chapter 2 (with pay grade and MOS-type used as cross-classification 
variables). Of the 1,890 Soldiers who completed the PFF2I5 only 45 had one or more of their 
responses imputed (2.3%) using the regression-based strategy. Fifty-one Soldiers (2,7%) had one 
or more of their responses imputed using the hot-deck imputation strategy. 

Relations among Simulated PPW Scores 

Simulated PPW score intercorrelatiom are shown in Table 4.1. For the most part, low to 
moderate intercorrelations emerged among SimPPW scores. One notable trend was the decreeing 
correlation between SimPPW Awards and the SimPPW Composite with increases in pay grMe (E4: 
.66, E5: .54, E6: .23). The trend w^ likely a result of the 100-point cap placed on SimPPW Awards 
scores. Specifically, a much greater percentage of E6 Soldiers reached the 100-point cap on Awards 
(93.0%), compared to E5 (45.1%) and E4 Soldiers (4.2%). To the extent that a group of Soldiers 
achieved the maximum score on Awarck, variance in Awards scores is reduced and thiK correlations 
for E6 Soldiers are likely attenuated relative to correlatiorK for E5 and E4 Soldiers. 

Table 4.1. Simulated PPW Score Intercorrelations 

SimPPW SimPPW SimPPW SimPPW 
Predictor Awards Mil Ed Civ Ed MilTr 

E4 Soldiers 
SimPPW Awards 
SimPPW Military Education .17* 
SimPPW Civilian Education .03 .09* 
SimPPW Military Training ,14* .12* .00 
SimPPW Composite .66* .59* .46* .55* 

E5 Soldiere 
SimPPW Awards 
SimPPW Military Education .23* , 
SimPPW Civilian Education .11* .23* 
SimPPW Military Training .08* .03 -.02 
SimPPW Composite .54* .80* .59* .30* 

E6 Soldiers 
SimPPW Awards 
SimPPW Military Education .08* 
SimPPW Civilian Education .09* .13* 
SimPPW Military Training .03 .07* -.03 
SimPPW Composite .23* .78* .64* .32* 

Note. nE4=448; %? = 885; WES = 555. Correlations are uncorrected. 

*p < .05 (one-tailed). 

'" We decided not to impute missing APFT scores (item 9) using the regression-based strategy because we found 
that no composite of existing PFF2I items provided a high enough R value to justify using that composite to predict 
the missing scores. 
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Descriptive Statistics 

Descriptive statistics for SimPPW scores broken down by subgroup (pay grade, race, 
gender and CMF cluster) are presented in Tables 4.2 through 4.11. Raw and conditional effect 
sizes were calculated using the methods described in Chapter 3. 

Table 4.2. Subgroup Differences by Pay Grade, Gender, and Race for SimPPW Awards 

Raw Conditional 

Group n M SD     Effect Size     p n M SD     Effect Size     p 

E4 

Female 78 33.65 27.57 
Male 364 43.58 26.76 

Race 
Black 92 45.04 30.53 
White 299 41.51 26.38 

:5 
Gender 
Female 111 77.64 25.41 
Male 770 81.44 24.06 

Race 
Black 246 82.28 23.81 
White 523 80.35 24.17 

16 
Gender 
Female 58 96.47 14.11 
Male 496 98.78 6.53 

Race 
Black 183 97.69 10.89 
White 297 98.96 5.63 

Grade 
E5 885 80.83 24.40 
E4 448 41.87 27.36 

E6 555 98.54 7.69 
E5 885 80.83 24.40 

E6 555 98.54 7.69 
E4 448 41.87 27.36 

-0.37 

0.13 

-0.16 

0.08 

-0.35 

-0.23 

.003 

.280 

.123 

.300 

.030 

.094 

1.42      <.001 

0.73      <.001 

2.07      <.001 

67 31.91 27.66 
319 45.62 26.83 

89 41.05 30.10 
297 36.48 26.01 

91 71.21 25.40 
676 79.11 23.28 

245 75.28 23.24 
522 75.04 23.65 

47 96.45 15.41 
429 98.66 6.76 

182 96.62 10.99 
294 98.49 5.27 

767 75.16 23.52 
386 38.77 26.97 

476 97.56 7.93 
767 75.16- 23.52 

476 97.56 7.93 
386 38.77 26.97 

-0.51 

0.18 

-0.34 

0.01 

-0.33 

-0.36 

.002 

.172 

.044 

.928 

.606 

.520 

1.35      <.001 

0.95      <.001 

2.18      <.001 

Note. Raw effect sizes calculated as {M of non-referent group - M of referent gxoup)/SD referent group. Referent 
groups (e.g., males) are listed second in each pair. /7-values reflect significance levels for two-tailed Wests of 
differences between subgroup means. 
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Table 4.4. Subgroup Differences by Pay Grade, Gender, 
Education 

and Race for SimPPW Military 

Raw Conditional 

Group n M SD Effect Size P n M SD Effect Size P 

E4 
Gender 
Female 78 15.95 17.92 0.03 .786 67 9.34 16.86 -0.40 .251 
Male 364 15.2 22.99 319 18.69 23.22 

Race 

Black 92 17.97 31.47 0.17 .227 89 14.26 32.47 0.03 .937 
White 299 14.73 18.86 297 13.77 18.40 

E5 
Gender 
Female 111 68.18 51.82 0.14 .190 91 56.55 49.68 -0.26 .127 
Male 770 62.11 44.58 676 67.75 43.02 

Race 
Black 246 73.81 52.25 0.36 <.001 245 65.44 50.44 0.16 .178 
White 523 58.85 42.06 522 58.87 40.38 

E6 
Gender 
Female 58 116.86 47.33 -0.11 .416 47 100.50 48.18 -0.44 .119 
Male 496 121.97 44.92 429 119.07 42.44 

Race 
Black 183 117.07 45.26 -0.15 .109 182 105.55 44.10 -0.20 .203 
White 297 123.79 44.18 294 114.02 42.30 

Grade 
E5 885 63.09 45.71 2.17 <.001 161 62.15 43.81 2.16 <.001 
E4 448 15.19 22.07 386 14.01 22.31 

E6 555 121.32 45.21 1.27 <.001 476 109.79 42.98 1.09 <.001 
E5 885 63.09 45.71 161 62.15 43.81 

E6 555 121.32 45.21 4.81 <.001 476 109.79 42.98 4.29 <.001 
E4 448 15.19 22.07 386 14.01 22.31 

Note. Raw effect sizes calculated as {M of non-referent group - M of referent group)/5D referent group. Referent 
groups (e.g., males) are listed second in each pair. /?-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 
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Table 4.6. Subgroup Differences by Pay Grade, Gender, 
Education 

and Race for SimPPW Civilian 

Raw Conditional 

Group n M SD Effect Size P n M SD     Effect Size P 

E4 
Gender 
Female 78 10.83 20.87 0.12 .321 67 -0.04 12.38 -0.50 .090 

Male 364 8.19 21.45 ■      319 10.11 20.50 

Race 
Black 92 8.91 19.72 0.09 .432 89 5.01 19.80 0.00 .991 

White 299 7.10 19.16 297 5.06 19.30 

E5 
Gender 
Female 111 35.62 36.25 0.52 <.001 91 25.67 35.04 0.15 .428 

Male 770 20.51 29.17 676 21.40 29.22 

Race 
Black 246 26.36 31.26 0.18 .022 245 23.05 29.01 -0.03 .789 

White 523 20.89 30.56 522 24.01 30.33 

E6 
Gender 
Female 58 66.32 37.03 0.22 .118 47 44,93 33.48 -0.42 .016 

Male 496 58.46 36.02 429 59.10 33.76 

Race 
Black 183 64.35 35.73 0.27 .004 182 54.55 32.45 0.15 .204 

White 297 54.57 35.84 294 49.48 34.49 

Grade 
E5 885 22.40 30.50 0.62 <.001 161 23.53 29.92 0.95 <.001 

E4 448 8.85 21.69 386 5.03 19.42 

E6 555 59.18 36.23 1.21 <.001 476 52.02 33.73 0.95 <.001 

E5 885 22.40 30.50 161 23.53 29.92 

E6 555 59.18 36.23 2.32 <.001 476 52.02 33.73 2.42 <.001 

E4 448 8.85 21.69 386 5.03 19.42 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/5£) referent group. Referent 
groups (e.g., males) are listed second in each pair. /?-values reflect significance levels for two-tailed ?-tests of 
differences between subgroup means. 

4-9 



K 
O 

s 
-i 
c 

> a 
I: 

J a 

tn 

m 

s 

u 
s u 

in M3 O^ 00 
o ^ r- —< 
c5 o o o 

fn «-< M 
^ O vo 
o o o 

00 
en 

« 
1  <^ o so 

o o '  o o 

<M 

5  O o 

so  OO  0\ 
^ ^ o 
o o o 

oo 

Tj- o i~~ r-1 00 fi ■^ t~; «N so n- "♦ 
r^ o OS vd «N o 
— r-l — —< f*^ f^ 

s «n 
o s so 

so 

CN 
o^ o 00 

tn <N 

en 
oo 
OS 

00 o in 
od so •n so in OS* 

in 
«n 

O o so 
in 

r- 00 
C> -^r SO od H vd 00 

so O O OS O ^ 
m fs so — —> M 

Os — so en <N rf 00 
so fS  t~- TJ- .— tS rf 

5 « 
O Q 

5< s 
o o < S 
ffl O a- O 1 3S 

o D 
in    . O J U U > 

w - <N H -rf in so' o m - 

so 
fn 

en 
en in 

O o o o o 

so 00 so m m m 00 
o 

00 

o o o o 

» 
00 so  ■* 
<N "* so 
O O O 

en m 
o ca 
d d 

♦ 
<N 00 
Os ^ 
d d 

«   « 
*   ♦ 
00 — w 
m Tj- >—I 
odd 

• * * « 
s 1 s m 

en 
O 

9 d d d d 

» « « » ♦ 

1 so so 
so en 

eN «n 
O o d 

1 
d 

1 
d 

1 

oo 
00 

o en 
«n 5 en o 

en 
en 

00 so 
en en 

OS 

en fn <— t~- so so O 
oq r-; en so M so in 
i/i l~^ in r4 -- 00 d 
en «s <N en en <s en 

00 O -^ eN O so 
O OS Tf so en 00 
od in d Os t~~ Os 
en «— <^ <N fS — 

OS 00 p- so r~- so o 
00 en (N OS r-; en "* 
Tl- so in so t~^ OS c-i 
en --■ ^- (N CN — fN 

o in r~- ON ■* tN 
t- en 00 r~- i/» 

m t~- <N O O OS in 
oo en en o% 00 m 00 

en c^ oo 

o o < S = 
o o & O S o j o u g 
en TT iH so O 

• ^ —-*    as 

■s ^ M # 't- .t^     SA 
* « &0 SS *M 

in ^, Tj- 00 31 ■5 
Os 
d d 

in 
d 

en 
d 1 i 

4» ' 1 ' n 3 
o "3 c 

^ l-J    O ,2 
« ♦ m   8 **-* 
r- OS so oo S    N ? in . r~- 1 en .2-a s 

o 
o d d d 9 1« 

* « 
in es so 

o « o t 
■* OS 1 o en •o 
9 d d d 

1 

« * « o 1 o 
« # * M 
so ^M en in o « 1 en so so <N 
*—* 1 d d d 

3 •a * « IV ■4^ * * o 5^ 
o ,.^ en trt B   II tS W 1 t-~ r~- en *   C ^ H 1 d d d d II   P, 1 

0!i o F—!       .^^ ■4-1 ♦ « ♦ « .«    Cfl 
Q « « » « « C 'S s> 

so «-- so Tf .2 S Co •i 1 q OS en en P ■a ■" ^ 
»:3 1 

1 9 d 9 d 
1 

2 i 
2 •a»^ 5 

•—< 2; « Os 00 CN 
i II 

II fti 
1 i en «N SO Tf so •3 

"o 

<N ^ "^ en rn l~^ 80 
m 

OS 

'a- 

2 
en 

en 

en 

00 

en 

en 

B 

■rj- m Os oo «s •a 
d OS ■^ '^' en Os so < « a ^ S en en en en en rs en 

05    3 1 o 
o 

1 
1 

1 
£ OS 00 so ^m m ^^ 3   E 3 

00 csi 
Os 
00 

o 
so Si 1 

1 
■ffi 

00 

en 

O 

en 

en 

so 

OS 

in 

«n 00 
1« i 

55 

CO 

so 
d «N 

so 
in Os i o so 

"3 
4> 
U 

i 00 'S- 'a- so so m «n J 
« .« 1 '*-* 

5S '5 f-^ so en m m so g'.S b'-i 
m oo ■^ in tN 

«.a 

o 
60 

1 
o 
U *M 

< 
O ^-t O 00 in ^^ wn s>  •— 

1 
g 

so r^i so so en m C ^ Q * 
<N m 58    S W) q O O^ (L> 58 

e 
II   <« 

1 5 
V 

2S o o 2 
O 
in 

s ^i^ U  „ 6 > 
o in 

q 
O Q 

w — 

m o 
en '!)■ 

8 
so 

2 
g 
O 

00^ 

o  a 
V 

4-10 



Table 4.8. 
Training 

Subgroup Differences by Pay Grade, Gender, and Race for SimPPW Military 

Raw Conditional 

Group n M SD Effect Size     p n M SD Effect Size P 

E4 
Gender 
Female 78 43.12 17.38 -0.76     <.001 67 45.01 17.14 -0.49 .007 
Male 364 60.44 22.88 319 55.57 21.50 

Race 
Black 92 51.09 22.07 -0.34        .004 89 48.43 20.14 -0.18 .212 
White 299 58.93 23.05 297 52.15 21.05 

E5 
Gender 
Female 111 56.41 19.16 -0.68      <.001 91 57.70 20.54 -0.55 .004 
Male 770 69.26 18.85 676 67.75 18.17 

Race 
Black 246 66.02 19.52 -0.12        .117 245 62.44 18.83 -0.03 .807 
White 523 68.37 19.27 522 63.01 18.26 

E6 
Gender 
Female 58 57.43 23.62 -0.78      <.001 47 56.78 25.18 -0.69 .002 
Male 496 71.29 17.85 429 68.45 16.90 

Race 
Black 183 68.87 20.14 -0.06        .563 182 62.82 18.71 0.02 .872 
White 297 69.90 18.12 294 62.40 17.22 

Grade 
E5 885 67.68 19.36 0.45      <.001 767 62.72 18.44 0.60 <.001 
E4 448 57.31 22.94 386 50.29 20.85 

E6 555 69.87 18.99 0.11        .060 476 62.61 17.80 -0.01 .957 
E5 885 67.68 19.36 767 62.72 18.44 

E6 555 69.87 18.99 0.55      <.001 476 62.61 17.80 0.59 <.001 
E4 448 57.31 22.94 386 50.29 20.85 

Note. Raw effect sizes calculated as (A/ of non-referent group - M of referent group)/^!) referent group. Referent 
groups (e.g., males) are listed second in each pair, p-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 
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Table 4.10. Subgroup Differences by Pay Grade, Gender, and Race for SimPPW Composite 

Raw Conditional 

Group n M SD Effect Size P n M SD     Effect Size P 

E4 
Gender 
Female 78 103.55 52.23 -0.45 <.001 67 86.22 48.18 -0.84 .001 

Male 364 127.40 52.50 319 129.99 52.18 

Race 
Black 92 123.01 62.01 0.01 .906 89 108.75 60.19 0.03 .900 

White 299 122.26 50.04 297 107.46 48.80 

E5 
Gender 

Female 111 237.86 82.75 0.06 .544 91 211.14 79.14 -0.35 .038 

Male 770 233:32 72.13 676 236.01 70.92 

Race 
Black 246 248.47 81.33 0.28 <.001 245 226.21 78.68 0.08 .507 

White 523 228.46 70.51 522 220.93 68.51 

E6 
Gender 
Female 58 337.08 78.39 -0.21 .144 47 298.66 70.44 -0.77 <.001. 

Male 496 350.50 64.61 429 345.28 60.24 

Race 
Black 183 347.99 70.59 0.01 .903 182 319.55 65.21 -0.08 .584 

White 297 347.22 63.38 294 324.39 58.67 

Grade 
E5 885 234.00 73.69 2.07 <.001 767 223.57 71.88 2.24 <.001 

E4 448 123.21 53.40 386 108.11 51.55 

E6 555 348.90 66.33 1.56 <.001 476 321.97 61.22 1.37 <.001 

E5 885 234.00 73.69 161 223.57 71.88 

E6 555 348.90 66.33 4.23 <.001 476 321.97 61.22 4.15 <.001 

E4 448 123.21 53.40 386 108.11 51.55 

Note. Effect sizes calculated as (M of non-referent group - M of referent group)/SD referent group. Referent groups 
(e.g., males) are listed second in each pair./?-values reflect significance levels for two-tailed f-tests of differences 
between subgroup means. 
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Given the number of effect sizes presented in Tableis 4.2 through 4.11, only a few notable 
findings are summarized here. First, as expected, there were sizable differences in means for 
SimPPW Awards, SimPPW Military Education, and the SimPPW Composite across pay grades. 
Such findings support the validity of these scores as measures of Soldiers' military experience. 
Second, although there was a high level of range restriction in E6 SimPPW Awards scores 
(recall, 93.0% of E6 Soldiers scored at the upper bound), range restriction appeared to be far less 
of an issue for E6 Soldiers on the SimPPW Composite. Third, moderate to large gender 
differences in SimPPW Composite scores were found even after controlling for race, CMF 
cluster, and pay grade. Specifically, women tended to have scores that were 0.35 (E5 Soldiers) to 
0.77 (E6 Soldiers) standard deviation lower than men on the SimPPW Composite (holding race 
and CMF cluster constant). Lastly, there were some sizable CMF cluster differences in SimPPW 
Composite scores. Specifically, E5 and E6 Soldiers in the CMF Administration cluster tended to 
have SimPPW Composite scores that were 0.43 to 1.48 standard deviations higher than Soldiers 
in the other CMF clusters (holding race and sex constant). 

Validity Estimates 

Evidence for criterion-related validity was examined by computing zero-order 
correlations between the SimPPW scores and four criterion scores described in Chapter 3 (i.e.. 
Observed Performance Rating Scales composite, Expected Future Performance Rating Scales 
composite. Senior NCO Potential Rating, Overall Effectiveness Rating). Separate correlations 
were computed for E5 and E6 Soldiers, and differences between corresponding correlations 
(across pay grades) were tested for statistical significance. All correlations were corrected for 
unreliability in the criterion (using reliability estimates presented in Chapter 3) and direct range 
restriction on the predictor (using Thomdike's [1949] correction formula). Corrected and raw 
correlations are presented in Table 4.12. Because the primary focus of this chapter is on 
formulating a SimPPW Composite score for each Soldier, our discussion of validity will 
primarily focus on the SimPPW Composite. 

The SimPPW Composite showed low to moderate validity for predicting both observed 
and expected future performance among E5 (. 19 for observed performance, .13 for expected 
performance) and E6 (. 13 for observed performance,. 18 for expected performance) Soldiers. No 
significant E5-E6 differences were observed between corresponding correlations involving the 
SimPPW composite. A similar pattern of estimated validities was obtained for predicting the 
single-item criteria (Senior NCO Potential Rating and Overall Effectiveness Rating). 

One interesting finding regarded the validity estimates for SimPPW Military Training. 
These estimates tended to be higher than the validity estimates of other SimPPW components, 
including Military Education (which in operational use is allocated twice as many points as the 
other components). This trend was more pronounced for E5 Soldiers than for E6 Soldiers but 
held up across all criteria. 

Differential Prediction Analyses 

An important aspect of any validation effort is to investigate potential bias in one's 
measure. The model of bias used in this validation effort is based on Cleary's (1968) model, 
which recognizes two potential types of bias (intercept and slope bias). The extent of each bias 
can be estimated by fitting a moderated multiple regression (MMR) model to the data. 
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Table 4.12. Corrected and Raw Correlations between Simulated PPW Scores and Criteria for 
E5 and E6 Soldiers 

Predictor 

Criterion SimPPW       SimPPW      SimPPW     SimPPW     SimPPW 
Awards Mi! Ed Civ Ed Mil Tr      Composite 

E5 Soldiers 
Observed Performance Composite .05 (.03)       .12(.I7a*)     .07 (.07*)    .31 (.19,*)    .19 (.19*) 

' Expected Future Performance Composite      -.04 (-.02)      .08 (.10*)      .02 (.02)     ,34 (.18*)    .13 (.11*) 

Senior NCO Potential Rating .04 (.02)       ,08 (.12*)      .04 (.04)     .32 (.19*)    .15 (.14*) 
Overall Effectiveness Rating .03 (.02)       .10 (.13*)      .01 (.01)     ,35 (.20*)    ,15 (,14*) 

E6 Soldiers 
Observed Performance Composite ,06 (,01)        ,04 (,03)      ,09 (,09*)     .08 (.06)     .13 (.09*) 
Expected Future Performance Composite       ,09(,02)        ,06(.04)       .07(.06)     .24(.16*)    .18(.ll*) 

Senior NCO Potential Rating -,02 (,00)       ,12 (,08)       .08 (.07)      .12 (.08)     .18 (.12*) 
Overall Effectiveness Rating -.07 (-,02)       ,05 (,04)       .06(05)     .15 (.11*)    .13 (.08*) 

Note. HES = 608-613; «E6 = 391-397. Correlations corrected for criterion unreliability and for direct range restriction 
on the predictor appear outside of parentheses. Raw correlations appear inside parentheses. The "a" subscripts on E5 
correlations indicate that corresponding E5 and E6 correlations were significantly different fi-om each other, p < .05 
(two-tailed). 

*p<.05 (one-tailed). 

Intercept bias reflects differences in the intercept terms of regression lines fitted for each 
subgroup. In the context of MMR analysis, this is evidenced by a significant main effect for 
subgroup membership (e.g., gender, race). Intercept bias suggests that the instrument would 
underpredict performance for one group relative to another if a common regression line was used 
to predict performance. 

Slope bias reflects differences in the slopes associated with the instrument in regression 
lines fit for each subgroup separately (i.e., differential prediction). In the context of MMR 
analysis, this is evidenced by a significant slope for the interaction between the instrument and 
subgroup memberehip. Slope bias suggests that the instrument is more predictive of performance 
for one subgroup than another. 

Table 4.13 presents the results of differential prediction analyses for SimPPW scores by 
pay grade and criterion, examining gender and race as the demographic variables of interest." 
Values reported under the "Demographic Main Effect" column are the unstandardized 
regression weights (b) associated with the demographic variable fi-om MMR analyses. These 
values reflect the predicted difference between subgroups' (females-males, blacks-whites) raw 
criterion scores at the mean SimPPW score (across subgroups, within pay grade). Values 
reported under the "SimPPW Score Main Effect" column reflect the predicted change in raw 

" All SimPPW scores were standardized within pay grade prior to conducting these MMR analyses to ease 
interpretation of the unstandardized regression weights. The demographic variables were coded as follows for 
purposes of analysis: race (white = 0, black =1), gender (male = 0, female =1), 
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criterion scores associated with a 1.0 standard deviation increase on the SimPPW score for the 
given subgroup. For referent groups (e.g., males and whites), these values are simply the 
unstandardized regression weights associated with the SimPPW score of interest. For the non- 
referent groups (e.g., females and blacks), these values are the sum of the unstandardized 
regression weights associated with the SimPPW score of interest, and the cross-product term 
(SimPPW score x demographic variable). Values under the "r" column reflect uncorrected 
zero-order correlations between SimPPW scores and criteria for each subgroup separately. 

Table 4.13. Differential Prediction Analyses for Simulated PPW Scores 

Demographic 
Main Effect 

SimPPW Score Main 
Effect r 

Criterion/Predictor Gender 
M      F 

Race Gender 
M      F 

Race 

Gender Race W B W B 
Observed Performance Composite 

E5 Soldiers 
SimPPW Awards -.15 -.01 .01 .15 -.02 .11 .01 .17 -.02 .13 
SimPPW Military Education -.18 -.03 .14 .22 .16 .18 .16 .25 .17 .22 
SimPPW Civilian Education -.19 -.02 .05 .14 .03 .12 .06 .17 .03 .15 
SimPPW Military Training -.12 -.02 .17 .06 .18 .03 .20 .07 .21 .04 
SimPPW Composite -.16 -.04 .15 .25 .14 .18 .18 .30 .17 .24 

E6 Soldiers 
SimPPW Awards .13 -.11 .05 .21 .03 .01 -.01 .17 .03 .01 
SimPPW Military Education -.06 -.10 .01 .17 -.01 .06 .01 .18 -.01 .06 
SimPPW Civilian Education -.12 -.13 .07 .04 .10 .06 .09 .04 .14 .07 
SimPPW Military Training .08 -.10 .01 .21 .05 .07 .01 .30 .07 .09 
SimPPW Composite .00 -.10 .05 .21 .07 .09 .06 .25 .09 .11 

Expected Future Performance Composite 
E5 Soldiers 
SimPPW Awards -.37* .01 -.03 .00 -.07 .04 -.03 .00 -.07 .05 
SimPPW Military Education -.38* .00 .10 .12 .14 .07 .10 .13 .14 .08 
SimPPW Civilian Education -.39* .01 .02 .07 .01 .00 .03 .08 .01 .01 
SimPPW Military Training -.34* -.01 .18 .05 .22, -.04 .18 .05 .23 -.04 
SimPPW Composite -.37* .00 .10 .12 .12 .05 .11 .13 .12 .06 

E6 Soldiers 
SimPPW Awards -.41* -.12 .01 .09 .03 .00 .01 .06 .02 .00 
SimPPW Military Education -.30 -.11 .00 .34 -.02 .11 .00 .24 -.02 .10 
SimPPW Civilian Education -.41* -.14 .06 .03 .05 .11 .07 .03 .06 .10 
SimPPW Military Training -.15 -.10 .11 .27 .15 .19 .11 .26 .16 .18 
SimPPW Composite -.24 -.11 .06 .31 .06 .19 .07 .25 .07 .17 

Note. Regression analysis sample sizes: «E5Gender = 606-611; «E5 Race = 525-528; neeGender= 390-396; n^e Race = 
341-346. Smaller sample sizes underlie the reported correlations because they were calculated for each 
subgroup separately. The "a" subscripts on the SimPPW main effect values indicate that the SimPPW-by- 
demographic interaction term was statistically significant,/? < .05 (two-tailed). Subscripts are located on the 
subgroup with the higher value. Bolded correlations are statistically significant, p < .05 (one-tailed). 

*p < .05 (two-tailed). 
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Overall, the results provide little evidence of differential prediction (i.e., slope bias). The 
only case where differential prediction appeared evident was when using SimPPW Military 
Training as a predictor of expected fiiture performance for E5 Soldiers. Specifically, the 
SimPPW Military Training score was more predictive of expected future performance for white 
E5 Soldiers (b = 0.22) than for black E5 Soldiers (b = -0.04), Evidence of intercept bias emerged 
only for gender-based comparisons when expected fiiture performance was the criterion 
(particularly among E5 Soldiers). Specifically, female E5 Soldiers tended to have scores that 
were roughly 0.34 to 0.39 lower than males E5 Soldiers (at mean levels of SimPPW scores). 
These findings suggest that the SimPPW would tend to overpredict females' expected fiiture 
performance if a common regression equation were used. 

Summary 

The SimPPW Composite score showed low to moderate levels of validity for predicting 
both current and expected fiiture NCO performance among E5 and E6 Soldiere. Of the SimPPW 
component scores, SimPPW Military Training appeared to be most predictive of the performance 
criteria, particularly for E5 Soldiers. 

As discussed in Chapter 9, the concurrent design used in this validation effort may 
unduly affect the validity of experience-based predictors such as the SimPPW. Specifically, 
based on this design, it is difficult to accurately discern the relationship between Soldiers' 
SimPPW scores recorded immediately prior to promotion to the next grade, and their 
performance at that next grade. For example, the sample of Soldiers examined in this effort 
spanned a wide range of experience levels within grade (e.g., some who were promotion-eligible, 
and others who were not). Thus, the validity of the SimPPW observed here may more reflect the 
constraints of the concurrent design, relative to the validity of other predictors that are generally 
unrelated to Soldiering experience (e.g., temperament, cognitive ability). 

Subgroup analyses revealed that women tended to have lower SimPPW composite scores 
than men, even after controlling for race, CMF, and pay grade differences. Moreover, these 
analyses revealed that E5/E6 Soldiers in the CMF Administration cluster tended to have 
significantly higher SimPPW composite scores than E5/E6 Soldiers in other CMF clusters. 
Again, these differences were sizable even after controlling for other demographic variables (i.e., 
race, pay grade). 

Overall, SimPPW scores did not appear to be differentially predictive for comparisons 
based on gender and race. However, there was evidence of intercept bias for gender (females' 
performance being overpredicted) when expected future performance was used as the criterion, 
particularly among E5 Soldiers. 
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CHAPTER 5: EXPERIENCE AND ACTIVITIES RECORD (EXACT) 

Dan J. Putka 
HumRRO 

Overview 

This chapter describes the validation of a self-report measure designed to capture 
information about Soldiers' work experiences, activities, and accomplishments indicative of 
KSAs considered relevant to the performance of 21st-century NCOs. The initiative to include an 
assessment of experiences for the NC021 validation effort stems in part from the previous 
success of similar measures in Project A for predicting job performance of entry-level Soldiers 
(J. Campbell & Knapp, 2001). Multiple self-report instruments were developed during Project A 
to capture biodata (e.g.. Assessment of Background and Life Experiences), archival information 
(e.g., Personnel File Form), and Soldier experiences (e.g.. Supervisory Experience 
Questionnaire). In that project, these instruments provided information that predicted Soldier 
performance. 

Instrument Description 

The content of the Ex Act reflects specific activities and experiences that are not typically 
documented but may predict performance at the next pay grade. It is a reasonable presumption 
that Soldiers who have engaged in more of these activities and have done so more often will 
perform at a higher level than will those with less experience. That is, knowledge of a Soldier's 
prior experiences should provide usefiil information for assessing his or her preparedness to 
perform similar activities in the future. 

Forty-six items constitute the validation version of the ExAct. Item writers targeted many 
KSAs during the course of instrument development: (a) Writing Skill; (b) Computer Skill; (c) 
Motivating Leading, and Supporting Individual Subordinates; (d) Directing, Monitoring, and 
Supervising Individual Subordinates; (e) Training Others; (f) Team Leadership; and (g) Level of 
Effort and Initiative on the Job (see Knapp et al., 2002, Chapter 4, for complete details on the 
development of the ExAct). A copy of the ExAct is presented in Appendix E. 

Results 

Data Preparation 

Soldiers' responses to ExAct items were carefully screened prior to conducting any 
validation analyses. Of primary concern were missing responses and evidence of pattemed 
responding (e.g., a Soldier responds to every item using the highest point on the scale). Based on a 
careful review of the data by two members of the NC021 project team, no Soldier's data were 
removed for reasons of pattemed responding. We then examined missing responses in the data 
set. To maintain sample sizes at high levels for purposes of validation, we retained any 
individual who responded to at least 90% of the ExAct items (42 out of 46). Of the 1,893 
Soldiers who completed the ExAct, only 11 responded to fewer than 42 items. These 11 Soldiers 
were eliminated from all further ExAct analyses. Missing item responses for Soldiers that 
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remained in the sample were imputed using the regression-based method described in Chapter 2. 
Overall, less than 1% of ExAct data points were imputed (504 of 86,480).'^ 

Score Development 

Because biographical items typically reflect multiple KSAs (in varying degrees), a total 
score for such an instrument is often used. A total score is inappropriate, however, if specific items 
clearly define relatively independent dimensions. In the field test investigation of the ExAct, 
principal components analyses (PCA) with orthogonal rotation indicated that a two-component 
structure (reflecting Computer Experience and General Experience) best described the data. 

Given the findings of the field test, a confirmatory factor analysis (CFA) was conducted 
to determine whether the validation data yielded a two-factor structure. Prior to investigating the 
structure underlying the ExAct data, all items were standardized across the entire sample to place 
them on the same metric (il#=0, SD^l). A CFA was then conducted across all pay grades 
sampled. In specifying the CFA model, the correlations among factors were constrained to 0 to 
parallel the orthogonal rotation fi-om the PCA in the field test. Results of the CFA analyses 
suggested a reasonable fit for the two-factor solution (x^(989) = 4,985.96,p < .001; CFI= .96; 
RMSEA^M6)P 

Upon closer inspection of the ExAct and the CFA results, we hypothesized that a third 
factor (reflecting supervisory experience) might be present. Because one of our goals in 
developing the ExAct was to distinguish more finely between different aspects of experience, we 
conducted exploratory factor analysis (EFA) within each pay grade, as well as across all pay 
grades sampled (E4, E5, and E6). All EFA were based on the principle axis factoring extraction 
method and employed oblique rotation, thus allowing potential factors to covary.*'* In an initial 
round of EFAs, no set number of factors w^ specified for purposes of extraction. 

Eigenvalues from these initial EFA suggested a three-factor structure. Thus, a set of 
follow-up EFA constrained the solution to three factors. Table 5.1 presents the pattern matrix 
resulting fi-om the follow-up EFA on the overall sample.'^ The primary difference between Uie 
two- and three-factor solutions is that the second factor fi-om the field test (General Experience) 
split into two factors (General and Supervisory Experience). 

'^ The total number of ExAct data points (86,480) is the number of ExAct items (46) times the number of 
respondents (1,882). 
"A CFA model where correlations among factors were free to vary was also fitted to the data. Although results 
revealed a statistically significant improvement in fit compared to the constrained-phi covariance model (x^(i) = 
12.19, p < ,01), these differences did not appear to be meaningful, as other indicators of fit remained very similar 
(e.g., CFI = .96; RMSEA - .046). All CFA estimates were based on generalized least squares estimation. 
'* We chose to use EFA (as opposed to PCA) for this effort, because unlike the field test, we no longer had notions 
of using criterion-reference scoring for the ExAct. The focus of this validation effort was identifying experience- 
based constructs that comprise the ExAct. 
'* Results of the EFA on the overall sample only are presented because EFA conducted by pay grade revealed very 
similar factor structures. A follow-up CFA was also conducted on the overall sample. The results of this analysis 
suggested that the unconstrained three-factor model (where factor correlations were free to vary) provided a similar fit 
to the data (xW) = 4786.23, />< .001; CFI = .96; RMSEA = .045) relative to the unconstrained two-factor model. 
Because EFA conducted by pay grade revealed very similar factor stmctures, no CFA were conducted by pay grade. 
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Table 5.1. ExAct Pattern Matrix: Three-Factor Solution 

ExAct Item Factor 

34. Conducted primary marksmanship instruction (PMI) 
36. Issued a 5 paragraph oral operations order 
35. Received and implemented a written operations order 
37. Prepared and submitted a written report of recognition for a subordinate 
39. Prepared a written plan/schedule of future subordinate activities covering 

5 or more days 
33. Participated as a team leader or above in a live fire exercise (LFX) 
38. Prepared and conducted a briefing for 2 or more officer, senior NCO, or 

civilian personnel 
22. Total time spent in a leadership or supervisory position 
23. Total time spent in MTOE slot assignment 
31. Served as an assistant instructor in a class of 10 or more people 
45. Served as a VIP escort 
30. Taught a platform class to 5 or more people 
42. Conducted an inspection in ranks or standby 
25. Participated in CTC/NTC/JRTC rotation or FTX over 30 days 
28. Prepared a lesson plan 
44. Acted as assistant commander at funeral detail or other public ceremony 
21. Total time spent in duty position one grade higher than actual grade 
41. Led/commanded Soldiers in drill and ceremony activities 
46. Appeared before a Soldier of the Month (or equivalent) Board 
32. Been part of a crew to perform Table VIII, Table XII, or TCPC 
43. Performed as Color Guard 
27. Deployed on peace-keeping mission 
26. Deployed on combat mission 
24. Total time in a unit specialty assignment 
17. Served as a member of a unit advisory council or committee 
7. Used Windows Office programs to do job tasks 
1. Used a PC, Mac, or laptop 
3. Used the Internet for job or training requirements 
2. Communicated using e-mail 
4. Used the Windows NT operating system 
6. Troubleshooted a computer system malfunction 
5. Operated an Army-specific computer system 
8. Trained or assigned as an I/O on any computer based simulator 
11. Established goals or other incentives to motivate subordinates 
12. Corrected unacceptable conduct of a subordinate 
10. Provided performance feedback to subordinates 
14. Conducted formal inspection of subordinates' completed work 
13. Trained other Soldiers in a task or procedure 
16. Counseled subordinates with disciplinary problems 
15. Counseled subordinates regarding career planning 
9. Assigned to duty position with a responsibility for supervising 2+ Soldiers 
18. Applied and supervised all 8 steps of troop leading procedures 
40. Prepared a written counseling statement 
20. Requested additional training opportunities 
29. Led a PT class 
19. Volunteered for additional duties/assignments  

General Computer  Supervisory 
.69 -.05 .12 
.69 .01 .02 
.66 .02 .06 
.66 .05 .10 
.61 .14 .06 

.57 -.21 .06 

.56 .25 -.03 

.56 .02 .32 

.51 .18 .10 

.49 .04 .17 

.47 .13 -.12 

.45 -.01 .23 

.45 -.04 .40 

.43 -.21 .12 

.43 .07 .26 

.42 -.03 -.06 

.41 .12 .10 

.39 .01 .23 

.38 .08 .14 

.36 -.14 -.02 

.36 .05 -.07 

.34 -.08 .03 

.32 .00 .03 

.28 .22 -.04 

.16 .16 .14 

.05 .78 .06 
-.01 .76 -.01 
.03 .73 .06 

-.02 .72 -.02 
.02 .63 .03 
.00 .62 -.00 

-.01 .36 -.01 
.15 .15 .02 

-.05 -.01 .86 
-.05 -.06 .83 
-.01 .02 .79 
.03 -.04 .77 
.00 .02 .74 
.03 -.04 .69 
.11 .04 .67 
.16 -.08 .65 
.28 -.03 .52 
.41 -.03 .43 

-.02 .18 .35 
.26 -.05 .34 

-.02 .18 .31 

Note. «= 1,882. 
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ExAct Scoring 

Based on the results of these EFAs, we formed three ExAct scores for subsequent 
validation: (a) Computer Experience (formed by averaging the standardized values from items 1 
through 8), (b) Supervisory Experience (formed by averaging the standardized values from items 9 
through 16,18,29,40, and 42), and (c) General Experience (formed by averaging the standardized 
values from items 17,19 through 28,30 through 39,41 and 43 through 46),'* Items underlying the 
General Experience score reflected a variety of experiences that Soldiera tend to accumulate as 
they progress through their Army career (e.g., received and implemented a written operations 
order). 

To evaluate these scores, coefficients alpha, item-deleted coeflRciente alpha, and score 
intercorrelations were computed. Table 5.2 presents the alpha coefficients and intercorrelations for 
the ExAct scores broken down by pay grade. All alphas indicated good internal consistency 
(Nuimally, 1978). Furthermore, item-deleted alphas indicated that removing items would not 
result in significant improvements in internal consistency (e.g., maximum observed increment = 
.03). Content analysis of the items suggested they were conceptually consistent with their 
respective composites. Therefore, all items were retained and scored. The moderate 
intercorrelations among ExAct scores offer evidence for the discriminant validity of ExAet 
scores and lend ftirther support to the three-factor solution (D. Campbell & Fiske, 1959). 

Table 5.2. ExAct Score Intercorrelations and Reliability Estimates 

ExAct ExAct ExAct 
Predictor Comp Exp       Sup Exp Gen Exp 

 «i = 8 Hi=12 Wi=26 

E4 Soldiers 
ExAct Computer Experience (.84) 
ExAct Supervisory Experience .06 (.89) 
ExAct General Experience .20* .66* (.85) 

E5 Soldiers 
ExAct Computer Experience (.82) 
ExAct Supervisory Experience .06* (.84) 
ExAct General Experience .19* .48* (.82) 

E6 Soldiers 
ExAct Computer Experience                 (.77) 
ExAct Supervisory Experience              .08*              (.82) 
ExAct General Experience J4* 41* (.80) 

Note. «E4= 444; AES = 880; n^ = 556. "«" indicates the number of items for 
each ExAct score. Correlations are uncorrected. Internal consistency reliability 
estimates (coefficients alpha) are in parentheses. 

'* Although items 19 and 20 loaded much higher on the Supervisory Experience factor than on the General 
Experience factor, they were included as part of the General Experience score. We hypothesized that their loading 
on the Supervisory Experience factor may be more reflective of their grouping v^ith supervisory items on the ExAct 
form (i.e., order effects) rather than of their content similarity. 
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*p < .05 (one-tailed). 
Descriptive Statistics 

Descriptive statistics for the three ExAct scores, presented by subgroup (pay grade, race, 
gender, and CMF cluster) are presented in Tables 5.3 through 5.8. Raw and conditional effect sizes 
were calculated using the methods described in Chapter 3. 

Table 5.3. Subgroup Differences by Pay Grade, Gender, and Race for ExAct Computer Experience 

Group 

Raw Conditional 

M SD     Effect Size     p n M SD     Effect Size     p 

E4 
Gender 
Female 76 0.11 0.61 0.55 <.001 

Male 362 -0.29 0.73 

Race 
Black 92 -0.21 0.7 0.03 .786 

White 296 -0.24 0.73 

,5 
Gender 
Female 109 0.24 0.49 0.47 <.001 

Male 767 -0.07 0.67 

Race 
Black 242 0.01 0.65 0.08 .279 

White 523 -0.04 0.64 

:6 
Gender 

Female 57 0.36 0.43 0.29 .037 

Male 498 0.20 0.58 

Race 
Black 183 0.22 0.59 0.09 .330 

White 298 0.16 0.57 

Grade 
E5 880 -0.03 0.65 0.25 <.001 

E4 444 -0.21 0.73 

E6 556 0.22 0.57 0.38 <.001 

E5 880 -0.03 0.65 

E6 556 0.22 0.57 0.58 <.001 

E4 444 -0.21 0.73 

66 -0.02 0.62 0.13        .470 

317 -0.12 0.69 

89 -0.12 0.64       -0.14        .324 

294 -0.02 0.69 

90 0.16 0.48         0.12        .515 

673 0.09 0.63 

241 0.08 0.59       -0.13        .294 

522 0.16 0.62 

46 0.38 0.45         0.11        -612 

431 0.32 0.57 

182 0.36 0.58         0.04         .808 

295 0.34 0.55 

763 0.12 0.61         0.28        .007 

383 -0.07 0.68 

477 0.35 0.56         0.37      <.001 

763 0.12 0.61 

477 0.35 0.56         0.62      <.001 

383 -0.07 0.68 

Note. Raw effect sizes calculated as {M of non-referent group - M of referent group)/SD referent group. Referent 
groups (e.g., males) are listed second in each pair. />-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 
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Given the number of effect sizes presented in Tables 5.3 through 5.9, only a few notable 
findings are summarized here. As expected, there were sizable differences in means for ExAct 
Supervisory Experience and ExAct General Experience across pay grades. Such findings support 
the validity of these scores as measures of Soldiers' military experience. Surprisingly, larger 
gender differences in ExAct Supervisory Experience and ExAct General Experience scores were 
generally found after controlling for race, CMF cluster, and pay grade differences. Specifically, 
women tended to score 0.56 (E4 Soldiers) to 0.73 (E6 Soldiers) standard deviation lower than men 
on ExAct Supervisory Experience, and 0.50 (E4 Soldiers) to 1.27 (E6 Soldiers) standard deviations 
lower than men on ExAct General Experience (holding race and CMF cluster constant). 

Validity Estimates 

Evidence for criterion-related validity was examined by computing zero-order 
correlations between the ExAct scores and the four criterion scores described in Chapter 3. 
Separate correlations were computed for E5 and E6 Soldiers, and differences between 
corresponding correlations (across pay grades) were tested for statistical significance. All 
correlations were corrected for criterion unreliability and direct range restriction on the predictor. 
Raw and corrected correlations are presented in Table 5.9. 

The Computer Experience score was significantly predictive of observed performance for 
E5 Soldiers (r = .14) but not E6 Soldiers (r = .10), and exhibited low but statistically significant 
levels of validity for predicting expected fixture performance for E5 (r = .14) and E6 (r = .21) 
Soldiers. No significant E5/E6 differences were observed between corresponding correlations 
involving the Computer Experience score. 

The Supervisory Experience score exhibited moderate, statistically significant levels of 
validity for predicting both observed and expected fiiture performance for E5 Soldiers (.21 for 
observed performance, .30 for expected performance) but little validity for E6 Soldiers (-.03 for 
observed performance, .05 for expected performance). Although these differences between E5 
and E6 correlations appear sizable, they were not statistically significant. A similar pattern of 
validity estimates was obtained for predicting the single-item criteria (Senior NCO Potential 
Rating and Overall Effectiveness Rating). The observed differences between E5 and E6 
correlations may stem fi"om a range restriction problem. For example, variation in the level of 
supervisory experience for E6 Soldiers may be less meaningfiil because most staff sergeants will 
have relatively high levels of supervisory experience. Sergeants, on the other hand, may vary 
more across the fiill spectrum of supervisory experience, and such variation (i.e., variation 
extending to lower levels of experience) may be particularly usefiil for predicting performance. 

The General Experience score exhibited a pattern of validity similar to that of the 
Supervisory Experience score. For example, the General Experience score showed moderate, 
statistically significant validity estimates for predicting both observed and expected fiiture 
performance for E5 Soldiers (.19 for observed performance, .20 for expected performance), but 
lower validity for E6 Soldiers (.10 and .11, respectively). Nevertheless, differences between the 
E5 and E6 correlations were not statistically significant. Again, the observed differences between 
E5 and E6 correlations may stem fi-om a lesser degree of meaningfiil variation in General 
Experience among staff sergeants compared to sergeants. 
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Table 5.5. Subgroup Differences by Pay Grade, Gender, and Race for ExAct Supervisory 
Experience 

Raw Conditional 

Group n M SD Effect Size P n M SD Effect Size P 

E4 
Gender 
Female 76 -1.26 0.75 -0.49 <.001 66 -1.41 0.79 -0.56 <.001 
Male 362 -0.87 0.79 317 -0.98 0.76 

Race 

Black 92 -0.92 0.78 0.04 .720 89 -1.14 0.76 0.16 .128 
White 296 -0.95 0.81 294 -1.26 0.77 

E5 
Gender 

Female 109 0.17 0.52 -0.23 .032 90 -0.04 0.53 -0.57 .013 
Male 767 0.27 0.43 673 0.20 0.41 

Race 
Black 242 0.28 0.45 0.08 .296 241 0.12 0.44 0.18 .229 
White 523 0.24 0.44 522 0.04 0.42 

E6 
Gender 
Female 57 0.22 0.48 -0.40 .006 46 0.06 0.49 -0.73 .014 
Male 498 0.37 0.36 431 0.31 0.35 

Race 
Black 183 0.37 0.37 0.08 .404 182 0.22 0.36 0.21 .274 
White 298 0.34 0.38 295 0.15 0.37 

Grade 
E5 880 0.25 0.44 1.50 <.001 763 0.08 0.43 1.67 <.001 
E4 444 -0.95 0.80 383 -1.20 0.76 

E6 556 0.35 0.38 0.23 <.001 477 0.18 0.37 0.25 <.001 
E5 880 0.25 0.44 763 0.08 0.43 

E6 556 0.35 0.38 1.63 <.001 477 0.18 0.37 1.81 .062 
E4 444 -0.95 0.80 383 -1.20 0.76 

Note. Raw effect sizes calculated as {M of non-referent group - M of referent group)/5Z) referent group. Referent 
groups (e.g., males) are listed second in each pair. /?-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 
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Table 5.7. Subgroup Differences by Pay Grade, Gender, and Race for ExAct General Experience 

Raw Conditional 

Group n M SD Effect Size P n M SD Effect Size P 

E4 
Gender 
Female 76 -0.75 0.38 -0.44 <.001 66 -0.80 0.35 -0.50 .006 
Male 362 -0.56 0.43 317 -0.58 0.42 

Race 
Black 92 -0.68 0.39 -0.25 .032 89 -0.73 0.38 -0.22 .127 
White 296 -0.57 0.43 294 -0.64 0.42 

E5 
Gender 
Female 109 -0.14 0.38 -0.56 <.001 90 -0.27 0.37 -0.82 <.00] 
Male 767 0.09 0.41 673 0.05 0.39 

Race 

Black 242 0.03 0.39 -0.13 .091 241 -0.13 0.37 -0.11 .354 
White 523 0.08 0.41 522 -0.09 0.39 

E6 
Gender 
Female 57 0.02 0.41 -1.18 <.001 46 0.00 0.37 -1.27 <.001 
Male 498 0.41 0.33 431 0.40 0.31 

Race 
Black 183 0.33 0.40 -0.20 .043 182 0.18 0.34 -0.12 .491 
White 298 0.40 0.34 295 0.22 0.30 

Grade 
E5 880 0.06 0.41 1.52 <.001 763 -0.11 0.39 1.41 <.001 
E4 444 -0.59 0.43 383 -0.69 0.41 

E6 556 0.37 0.36 0.75 <.001 477 0.20 0.31 0.80 <.001 
E5 880 0.06 0.41 763 -0.11 0.39 

E6 556 0.37 0.36 2.25 <.001 477 0.20 0.31 2.16 <.001 
E4 444 -0.59 0.43 383 -0.69 0.41 

Note. Raw effect sizes calculated as {M of non-referent group - M of referent group)/5Z) referent group. Referent 
groups (e.g., males) are listed second in each pair, p-values reflect significance levels for two-tailed ?-tests of 
differences between subgroup means. 
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Table 5.9. Corrected and Raw Correlations between ExAct Scores and Criteria for E5 and E6 
Soldiers 

Predictor 
Criterion ExAct Computer ExAct Supervisory ExAct General 

Experience Experience Experience 

E5 Soldiers 
Observed Performance Composite .14 (.09*) .21 (.08*) .19(.13*) 
Expected Future Performance Composite .14 (.08*) .30 (.11*) .20 (.12*) 

Senior NCO Potential Rating .07 (.05) .19 (.07*) .10 (.06) 
Overall Effectiveness Rating .06 (.04) .21 (.08*) .22 (.14*) 

E6 Soldiers 
Observed Performance Composite .10 (.07) -.03 (-.02) .10 (.07) 
Expected Future Performance Composite .21 (.12*) .05 (.03) .11 (.06) 

Senior NCO Potential Rating .03 (.02) -.05 (-.03) .01 (.01) 
Overall Effectiveness Rating .08 (.05) -.04 (-.03) .05 (.03) 

Note, MES = 605-610; ^£6= 393-399. Correlations corrected for criterion unreliability and direct range restriction on 
the predictor appear outside of the parentheses. Raw correlations appear inside parentheses. 

*p<.05 (one-tailed). 

Differential Prediction Analyses 

Table 5.10 presents the results of differential prediction analyses for ExAct scores by pay 
grade and criterion, examining gender and race as the demographic variables of interest 17 

Overall, the results provide little evidence of differential prediction (i.e., slope bias). In 
the two cases where differential prediction was evident, the better prediction appeared to be for 
the minority group: the Supervisory Experience score was more predictive of observed 
performance for female E6 Soldiers {b = 0.15) than for male E6 Soldiers {b = -0.05), and the 
Computer Experience score was more predictive of expected future performance for black E6 
Soldiers {b = 0.28) than for white E6 Soldiers {b = 0.07). 

Intercept bias emerged only for gender-based comparisons when predicting expected 
future performance. Specifically, women had expected future performance composite scores that 
were roughly 0.33 to 0.38 point lower than men (at mean levels of the ExAct scores). These 
findings suggest that the ExAct Experience scores would tend to overpredict females' expected 
future performance if a common regression equation were used. 

'^ All ExAct scores were standardized within pay grade to ease interpretation of the unstandardized regression 
weights prior to conducting these analyses. The demographic variables were coded as follows for purposes of 
analysis: race (white = 0, black = 1), gender (male = 0, female = 1). 
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Demo 
Main 

graphic 
Effect 

ExAct Score Main 
Effect 

r 

Gender 

M      F 

Race Gen 

M 

der 

F 

Race 

Gender Race W B W B 
Observed Performance Composite 

-.17 .01 .10 .00 .08 .12 ,12 .00 .09 .14 
-.16 -.01 .09 -.01 .06 .09 .10 -.02 .06 .11 
-.12 .01 .11 .07 .09 .14 .13 .08 .11 .17 

-.09 -.13 .07 -.10 .04 .15 .09 -.10 .05 .19 

-.06 -.12 -.05 .15a -.01 .07 -.07 .24 -.01 .08 
-.01 -.11 .03 .11 .09 .09 .04 .15 .12 .12 

Table 5.10. Differential Prediction Analyses for ExAct Scores 

Criterion/Predictor 

E5 Soldiers 
ExAct Computer Experience 
ExAct Supervisory Experience 
ExAct General Experience 

E6 Soldiers 
ExAct Computer Experience 
ExAct Supervisory Experience 
ExAct General Experience 

E5 Soldiers 
ExAct Computer Experience 
ExAct Supervisory Experience 
ExAct General Experience 

E6 Soldiere 
ExAct Computer Experience 
ExAct Supervisory Experience 
ExAct General Experience 

Note. Regression analysis sample sizes: «E5Gender = 603-608; «E5Race =522-525; «B6Gender= 392-398; ME6Race = 343- 
348. Smaller sample sizes underlie the reported correlations because they were calculated for each subgroup 
separately. The "a" subscripts on the ExAct main effect values indicate the ExAct-by-demographic interaction term 
was statistically significant, p < .05 (two-tailed). Subscripts are located on the subgroup with the higher value. 
Correlations are uncorrected. Bolded correlations are statistically significant,/? < .05 (one-tailed). 

*/>< .05 (two-tailed). 

Expected Future Performance Composite 

-.33* .01 .12 -.12 .08 .07 .12 -.09 .08 .07 
-.37* -.01 .13 -.04 .11 .10 .13 -.05 .11 .11 
-.37* .02 ,11 -.01 .12 .12 .12 -.01 .12 .13 

-.38* -.15 .14 -.14 .07 .28a .16 -.09 .08 .27 
-.38* -.14 -.01 .10 .04 .13 -.01 .10 .04 .12 
-.36 -.12 .02 .05 .10 .08 .02 .05 .11 .08 

Summary 

The ExAct scores showed more promise as predictors for future E4-to-E5 NCO 
promotion decisions than for future E5-to-E6 promotion decisions. Validity estimates tended to 
be higher for E5 Soldiere than for E6 Soldiers, particularly for the Supervisory and General 
Experience scores. The Computer Experience score yielded low (but statistically significant) 
validity estimates across pay grades. 

Subgroup analyses revealed that women had significantly lower ExAct Supervisory and 
General Experience scores than men. These differences were sizable even after controlling for 
other demographic variables (i.e., race, pay grade, CMF cluster). 

Overall, the ExAct scores were not differentially predictive for comparisons based on 
gender and race. However, there was evidence of intercept bias for gender (females' 
performance being overpredicted) when expected fixture performance was the criterion. 
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CHAPTER 6: SITUATIONAL JUDGMENT TEST 

Gordon W. Waugh   • 
HumRRO 

Overyiew 

Situational judgment tests assess the effectiveness of examinees' judgments about the 
appropriate courses of action in various job-related scenarios. Two such tests were developed for 
the NC021 project. The Situational Judgment Test (SJT) comprises items measuring the eight 
NC02 IKS As below. 

• Directing, Monitoring, and Supervising Individual Subordinates 
• Training Others 
• Team Leadership 
• Concemfor Soldiers'Quality of Life 
• Cultural Tolerance 
• Motivating, Leading, and Supporting Individual Subordinates 
• Relating to and Supporting Peers 
• Problem-Solving/Decision Making Skill 

These KSAs were selected based on the extent to which (a) they were identified as 
measurable by the SJT and (b) the SJT would, in combination with other measures, provide 
adequate coverage of the KSAs identified as critical in Phase II of the NC021 research 
program. 

A second test, the S JT-X, comprises items measuring Knowledge oflnter-Relatedness 
of Units. The SJT-X is separate from the SJT for two reasons: (a) its development process 
differed from the SJT, and (b) the items in the SJT-X contain lengthy scenarios—some 
requiring two pages of text. In contrast, SJT scenarios are typically about three sentences long. 

Situational Judgment Test (SJT) 

Instrument Description 

The SJT form used in the concurrent validation had 40 items. Each item presented a 2-4 
sentence scenario (i.e., description of a problem situation) followed by four possible actions (see 
Figure 6.1). Soldiers were instructed to indicate (a) which action was most effective and (b) 
which action was least effective. Each of the eight KSAs was represented by five items. The 
development of the SJT is described in Knapp et al. (2002). 

When the final SJT scores were computed, only 24 items were included in the total score. 
Thus, the total SJT score for each Soldier was based on a shortened 24-item form. Two separate 
24-item forms were used: one form for E4 and E5 Soldiers and a different form for E6 Soldiers. 
Twelve items appeared on both forms. Each of the eight KSAs was represented by three items. 
Because of the low construct validity and reliability of the eight scale scores, only total scores 
were used in the analyses. 
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Scoring 

This section briefly describes how the SJT is scored. The development of the scoring 
process is described in detail later. The SJT scoring key is based upon SME ratmgs of the 
effectiveness of each response option. These ratings were obtained from 72 sergeants major (i.e., 
E9s), 3 E8 Soldiers, and 13 E7 Soldiers. Each SME rated only some of the options. Therefore, 
the number of SME ratings per option varies. 

The score for an item is computed by subtracting the keyed effectiveness (i.e., the SMEs' 
mean effectiveness rating) of the option selected by the Soldier as least effective from the keyed 
effectiveness of the option selected as most effective. The total score for the test is the mean of 
the item scores. 

One of your fellow Soldiers feels like he doesn't have to pitch in and do the work that you 
were all told to do. What should you do? 

a. Explain to the Soldier that he is part of a team and needs to pull his weight. 

b. Report him to the NCO in charge. 

c. Find out why the Soldier feels he doesn't need to pitch in. 

d. Keep out of it; this is something for the NCO in charge to notice and correct. 

Most Effective      ®  ®   9  ® 
Least Effective      ®   9   © ® 

Figure 6.1. Example of a completed SJTitem. 

Comparison of Field Test Form and Validation Form 

The SJT forms used in the field test vs. the validation differed in four major ways: 

• Field test: two overlapping forms of 44 items each; validation: one 40-item form. 
• Field test: 4-7 response options per item; validation: all items have 4 options. 
• Field test: Soldiers rated the effectiveness of each action and picked the best and 

worst actions; validation: Soldiere just picked the best and worst actions. 
• Field test: Soldiers wrote their responses (rating values and option lettere) in the SJT 

item booklet; validation: Soldiers filled in circles on a scannable answer sheet. 

Results 

Data Preparation 

SJT data were collected from 1,891 Soldiers. Before conductmg analyses on the SJT 
dataset, two types of data cleaning were performed. Firet, 40 Soldiere were excluded from the SJT 
analyses for various reasons. A Soldier was dropped if he/she picked the same response option 
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(i.e., the same option letter) for more than 20 consecutive items. Five Soldiers exhibited such 
responding. Thirty-one Soldiers v^ere dropped because they had more than four missing 
responses. In addition, 15 Soldiers who did not finish the test (i.e., did not complete the last item) 
v^ere dropped because retaining them might have distorted the statistics for the last few items on 
the test. Some Soldiers were flagged by more than one of the exclusion rules. 

Second, missing values were imputed. Because Soldiers with more than four missing 
responses were dropped, no more than four item scores were imputed for any Soldier. Item 
scores were imputed using regression (see Chapter 2).'^ A total of 360 values were imputed 
(0.49% of the item scores). Because of the extremely small percentage of imputed scores, the 
imputation process was unlikely to distort the results of the SJT analyses. After these steps, 1,851 
Soldiers remained in the SJT database. 

Score Development 

After many analyses, the test characteristics and scoring algorithm shown below were 
adopted. The rationale behind these decisions is elaborated in the following sections. 

• The Project A scoring algorithm (item's score equals key value for option picked as 
best minus key value for option picked as worst) 

• Two test forms: one for E4 and E5 Soldiers, one for E6 Soldiers 
• 24 items on each form 
• 3 items per KSA 
• Total SJT scores only reported (no scale scores) 

Selection of the scoring algorithm. The field test results indicated that the best scoring 
algorithm was the one used in Project A (keyed value for option picked as best minus keyed 
value for option picked as worst; J. Campbell & Knapp, 2001). Two algorithms assessed in the 
field test could not be computed for the validation because of the different response format. Six 
other algorithms were added for the validation. The algorithms compared for the validation were 
as follows: 

1. One point for identifying the best response (item score can be 0 or 1). 

2. One point for identifying the worst response (item score can be 0 or 1). 

3. Sum of algorithms 1 and 2 (item score can be 0, 1, or 2). 

4. Minus one point for identifying the keyed worst response as the best (score was then 
reversed by multiplying it by -1 so that the item score can be 0 or 1). 

5. Minus one point for identifying the keyed best response as the worst (score was then 
reversed by multiplying it by -1 so that the item score can be 0 or 1). 

6. Sum of algorithms 4 and 5 (item score can be 0,1, or 2). 

7. Sum of algorithms 1, 2,4, and 5 (item score can be 0, 1, 2, 3, or 4). 

Imputation was performed only for the final scoring algorithm. 
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8. Keyed effectiveness for the response picked as best (item score ranges from 1 to 7). 

9. Keyed effectiveness for the response picked as worst (item score ranges from 1 to 7). 
This score was reversed by subfracting it from 8 so that higher scores are better. 

10. Keyed effectiveness for response picked as best minus keyed effectiveness of 
response picked as worst (item score ranges from-6 to 6). 

Table 6.1 shows the correlations among these 10 scoring algorithms. All but a few 
correlations are high, and some are very high. Thus, it appears that the algorithms are measuring 
very similar things. There does appear to be a difference, however, between the algorithms that 
give points for identifying the best response (1,4, and 8) and those that give points for 
identifying the worst response (2, 5, and 9). This correlation pattern implies that the ability to 
make good decisions (in terms of deciding what to do in a situation) is slightly different from the 
ability to avoid bad decisions. An exploratory factor analysis confirmed this. When these six 
scores were factor analyzed, a two-factor solution emerged. The two factors were correlated .62. 

Table 6.1. Correlations among SJT Scoring Algorithms 

Algorithm 1 2 3 4 5 6 7 8 9        10 

l.Best 

2. Worn .50 

3. Best + Worst .82 .90 

4. 1 - Reverse Best (picked keyed woret 
as best) 

.70 .52 .69 

5. 1 - Reverse Worst (picked keyed best 
as woret) 

.55 .79 .79 .51 

6. 2 - (Reverse Best + Reveree Woret) .71 .77 .86 .84 .89 

7. Best + Worst - Reveree Best - Reveree 
Woret 

.81 .89 .99 .76 .85 .93 

8, Key Value of Best .90 .55 .81 .85 .58 .81 .83 

9. 8-Key Value of Worst .51 .94 .87 .52 .89 .83 .89 .57 

10. Key Value of Best - Key Value of 
Woret 

.76 .87 .95 .74 .85 .92 .97 .85 .92 

Note. Scores are based on all 40 items, n = 1,850. Missing item scores were imputed using the Soldier's mean item 
score. All correlations are significant atp< .0001. 

Table 6.2 shows the internal consistency reliability estimates and the criterion-related 
validity estimates of the scoring algorithms. The reliability estimates exhibit two trends. First, the 
algorithms related to identifying the worst response had higher reliability estimates than the 
algorithms related to identifying tiie best response. Second, reliability increased as the amount of 
information used by the algorithm increased. For example, algorithm 1 (alpha = .56) identifies 
only whether the Soldier correctly identified the best response; algorithm 8 (alpha = .74), 
however, weights the response by its keyed effectiveness value. In addition, algorithms that are 
merely combinations of other scores have higher reliability estimates than any of their 
constituent scores. 
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The differences between the algorithms' validity estimates are small and, in most cases, 
not statistically significant. These similar validity estimates show that the superior reliability of 
some algorithms does not necessarily translate into higher validity. For example, algorithm 1 had 
the lowest reliability, but its validity is higher (although not significantly higher) than many of 
the other algorithms. 

Algorithm 10 has the highest reliability (tied with algorithm 9) and validity estimates. On 
a rational basis, it appears to include more information than the other algorithms. It measures 
both the ability to pick the best action and the ability to avoid the worst action, plus it weights the 
score by the keyed effectiveness value. It is the only scale to include all three of these pieces of 
information. Therefore, algorithm 10 was used in all subsequent SJT analyses. Note, however, 
that algorithm 7 does almost as well as algorithm 10. This is not surprising considering that these 
two algorithms correlate .97. There is one potential advantage of algorithm 7: Rather than using 
the actual values of the SMEs' effectiveness ratings, it uses only the identities of the best and 
worst responses options. Thus, this scoring key would generalize better to other sets of SMEs. 

Table 6.2. Validity and Internal Consistency Reliability of SJT Scoring Algorithms 

Algorithm 

Reliability       Correlation with Correlation with 
(coefficient Observed Future 

alpha) Performance       Performance 

l.Best 

2. Worst 

3. Best + Worst 

4. 1 - Reverse Best (picked keyed worst as best) 

5.1- Reverse Worst (picked keyed best as worst) 

6. 2 - (Reverse Best + Reverse Worst) 

7. Best + Worst - Reverse Best - Reverse Worst 

8. Key Value of Best 

9. 8-Key Value of Worst 

10. Key Value of Best - Key Value of Worst 

56 .17 .12 

75 .14 .11 

78 .18 .14 

63 .11 .08 

71 .14 .11 

75 .15 .12 

81 .18 .14 

74 .17 .14 

84 .15 ■13 
84 .19 .15 

Note. Validity estimates are uncorrected. Scores are based on all 40 items, n = 1,567-1,658 for the reliability 
estimates, n = 981 for observed performance, « = 991 for future performance. All correlations are significant at 
;?<.01. 

Item selection. Each SJT item (whether selected from a previous project or written for 
this project) was placed (on a rational basis) into one of the eight KSAs the instrument was 
designed to measure. When the field test (Knapp et al., 2002) data were factor analyzed, this 
eight-KSA structure was not supported. That is, the items did not fit into their pre-assigned 
KSAs. We decided, however, to draw an equal number of items from each KSA when 
constructing the SJT form for the validation. This balanced approach would help to ensure that 
the test covers a broad range of content. 

Analyses were performed to determine whether the SJT could be shortened from its 
original length of 40 items without drastically reducing its quality. Initially, we shortened the test 
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to 32 items using Method 4 below. The resuhing test had 4 items per scale. We found that 
reliability suffered little by dropping from 5 items per scale to 3 items per scale. Reliability 
dropped considerably, however, when only 2 items per scale were retained. Eventually, we 
decided to consider whether other methods of shortening the test could improve the 
psychometric characteristics of the test. 

There is no consensus among test developers about the best method for shortening a test. 
Therefore, we examined various methods for shortening the test. Stanton, Sinar, Balzer, and 
Smith (2002) evaluated several criteria for shortening a popular job satisfaction measure (the Job 
Descriptive Index), These item-reduction criteria fall into teee categories: descriptive statistics 
(e.g., drop items with low variance), internal consistency (e.g., drop items with low item-total 
correlations), and relationships with external variables (e.g., drop items that do not correlate with 
measures of related constructs). We developed five hypothetical shortened forms. They were 
based on the following criteria for dropping items: 

1. Drop items having the lowest correlations with the supervisory performance ratings 
(i.e., the lowest estimated validities). 

2. Drop items having the lowest correlations with the other predictors. 

3. Drop items that have the lowest combination of reliability, validity, and correlations 
with other predictors, 

4. Drop items based on the item-scale and item-total correlations. Drop the item in the 
scale with the lowest item-5ca/e correlation. If the two lowest values are similar, then 
drop the item among these two with the lowest item-total correlation. Repeat this 
process until the desired number of items remain in each scale, 

5. Drop items with the lowest item-total correlations. 

The best 24 items for each method were selected''. This test-length was chosen because 
the item-criterion correlations (i,e., Method 1) became rather small after the 24th item, A double 
cross-vahdation design was used to minimize capitalization on chance. The sample from the 
validation was randomly split into two equal samples. Sample 1 was used to select the items; 
sample 2 was used to compute the SJT validity estimates based on the selected items. Then the 
roles of samples 1 and 2 were reveraed: Sample 2 was used to select tiie items; sample 1 was 
used to compute the SJT validities based on the selected items. Thus, each sample acted as both 
an analytic sample and a validation sample. The results are shown in Table 6.3. 

These results suggest that selecting items based on their criterion-related validity leads to 
the highest cross-vahdated validity. Picking items based solely on their correlations witfi the total 
score (Method 5) yielded the lowest validity (although not significantly lower than most of the 
other methods). As mentioned, the items for the final E5 and E6 forms were selected based upon 
the item validities. When constructing the final forms, all E5 and all E6 Soldiere were used to 
compute the estimated item validities. That is, the E5 and E6 groups were split into two random 
samples only for the cross-validation analysis. 

Method 4, however, used 32 items. This was initially considered the final fonn before the other methods were 
considered. Thus, Method 4 operates a baseline for evaluating the other methods. 
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Table 6.3. Criterion-Related Validity Estimates of Different Item-Selection Methods 

„ ,    .    .,  ,    ,                                                 Mean Validity in the 2 Mean Validity in the 2 
Item Selection Method                                                     A    i ^-  o      i A? ij *•     o      i Analytic Samples Validation Samples 

1. Item-criterion correlations                                                        .240 .197 

2. Correlations with other predictors                                             .178 .182 

3. Combination of methods 1, 2, & 5                                          .205 .181 

4. Iterative removal of item with lowest item-scale 
correlation. 

.167 .167* 

5. Item-total correlations .150 .150* 

Note. The observed performance composite was used as the criterion. Methods are listed in descending order of 
validity in the validation sample. Methods 1, 2, 3, and 5 are based on a 24-item test. Method 4 is based upon 32 
items; its validity would likely be lower if based upon a 24-item test, n = 485 (sample 1) and 486 (sample 2). 
Correlations are uncorrected. Item selection using Method 4 was done using samples 1 and 2 combined (i.e., it was 
not cross-validated). 

* Cross-validated estimate is significantly different from the Method 1 cross-validated estimate at/? < .05. 

To select the items for each of the two 24-item forms, the two items within each scale 
with the lowest item-criterion correlations were dropped. Additional item analyses were 
performed solely to help decide which items to select. For these analyses, a single criterion was 
required. For the purpose of these analyses, the observed and future performance ratings were 
given equal weight. Thus, the criterion score was the average of the observed and future 
performance rating composites. These analyses were conducted separately for E5 and E6 
Soldiers. Thus, separate shortened test forms were created for E5 Soldiers and for E6 Soldiers. 
The two 24-item test forms had 12 items in common. Scores for E4 Soldiers were computed 
using the E5 test form. 

Reliability Estimates 

Scales. The internal consistency reliability of the test was estimated using coefficient alpha 
(see Table 6.4). The low reliability estimates for the scales is not surprising considering that each 
contains only three items. Because of these low reliability estimates, only the total SJT score was 
used in the SJT analyses. 

Total score. The reliability estimates for the total scores are not very high, but they are 
typical for situational judgment tests. Even at the item level, situational judgment tests are 
multidimensional and heterogeneous by nature. That is, a typical item measures more than one 
construct and the items measure the various constructs to different degrees. Internal consistency 
reliability estimates, on the other hand, assume that a single construct or the same set of 
constructs (to the same degree) underlies the items. Thus, coefficient alpha usually 
underestimates the reliability of situational judgment tests. Test-retest estimates of reliability are 
preferred, but they could not be obtained in this validation. Considering these limitations, the 
reliability estimates for the total SJT scores in Table 6.4 are respectable. They are high enough to 
show that a common set of constructs underlies most of the items. 
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Table 6.4. Internal Consistency Reliability Estimates for theSJT 

24-item form 40-item form 

Scale E4 E5 E6 E4   :    E5 E6 

Sample Size 437 866 545 437      866 545 

1   Relating to and Supporting Peers ,46 ,44 .40 .52       .56 .51 

2   Cultural Tolerance .47 .32 ,05 ,55       ,41 .26 

3   Motivating, Leading, and Supporting Individual 
Subordinates 

.29 .20 .24 ,39       .36 .35 

4   Training Others .17 .19 .30 .42       .25 .35 

5   Directing, Monitoring, and Supervising Individual 
Subordinates 

.17 .19 .05 ,33       .28 ,32 

6   Concern for Soldiere'Quality of Life .22 .27 .27 .37       ,40 .38 

7   Problem-Solving/Decision Making Skill .10 .13 .12 .26       .18 .24 

8   Team Leadership .38 .34 .33 ,41       .38 ,42 

Total Score .76 .73 ,68 ,85       ,82 ,81 

Note. For the 24-item test, E4 and E5 Soldiers were scored using the 
using the E6 form. All Soldiers completed the same 40-item form. 

E5 form. whereas E6 Soldiers were scored 

Dimensionality 

Scale intercorrelations for the 24-item forms are shown in Tables 6.5 and 6.6. The 
correlatioiK among the scales are relatively low. These low correlations are likely due to the low 
scale reliabilities. For example, when corrected for unreliability, the correlation of .34 between 
Peers and Cultural Tolerance in Table 6.5 becomes .81. Because the a priori scales are not being 
measured reliably, the scale scores cannot form the underlying dimensions of the item scores. 

A factor analysis had previously been performed on the 40-item test for all Soldiers 
combined. Principal axis factor extraction was selected. To help determine the number of factors to 
extract, a parallel analysis was performed using Monte Carlo metho(b. That is, factor analysis was 
conducted on 100 random datasets, each with the same sample size and same number of variables 
as the target dataset. The scree plot of each random dataset was compared to that from the actual 
dataset. The factor number just before the scree plots crossed was noted for each pair. In most 
pairs, the two scree plots crossed between the 22nd and 23rd factors, thus, suggesting a 22-factor 
solution. Because the S JT was intended to measure eight constructs, an eight-factor solution was 
run using oblique rotation (which did not restrict the size of the factor intercorrelatioim). The 
solution was uninterpretable. In sum, no meaningful factor solution could be obtained. 

Descriptive Statistics 

The means and standard deviations for the SJT total score are shown in Table 6.7. Each 
Soldier's total score was computed two ways: once using the E5 form and once using the E6 
form. Table 6.7 shows that the E6 form was slightly more difficult than the E5 form (dependent 
f-tests found the difference to be statistically significant atp< .0001 for each pay grade). 
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.34 

.36 .35 

.26 .19 .19 

.37 .31 .35 .21 

.39 .28 .29 .24 .30 

.24 .20 .20 .16 .21 .21 

.47 .37 .37 .23 .33 .33 

Table 6.5. Correlations Among the SJT Scales: E4 andES Soldiers 

Scale Peers    Cult    Motiv   Train   Super   QLife    DM     Lead 

1 Relating to and Supporting Peers 

2 Cultural Tolerance 

3 Motivating, Leading, and Supporting 
Individual Subordinates 

4 Training Others 

5 Directing, Monitoring, and Supervising 
Individual Subordinates 

6 Concern for Soldiers' Quality of Life 

7 Problem-Solving/Decision Making Skill 

8 Team Leadership .47       .37       .37       .23       .33       .33       .24 

Total Score .72       .62       .62       .49       .62       .61        .53       .67 

Note, n = 1,303. The 24-item E5 form vi'as used for both the E4 and E5 Soldiers. All correlations are significant atp 
<.0001. 

Table 6.6. Correlations Among the SJT Scales: E6 Soldiers 

Scale            ■ • Peers     Cult    Motiv   Train    Super   QLife    DM     Lead 

1 Relating to and Supporting Peers 

2 Cultural Tolerance 

3 Motivating, Leading, and Supporting 
Individual Subordinates 

4 Training Others 

5 Directing, Monitoring, and Supervising 
Individual Subordinates 

6 Concern for Soldiers' Quality of Life 

7 Problem-Solving/Decision Making Skill 

8 Team Leadership .39       .14       .32       .22       .17       .24       .20 

Total Score .65       .51        .65       .50       .48       .58       .52       .58 

Note, n = 545. The 24-item E6 form was used. Correlations greater than .08 are significant at/7 < .05; correlations 
greater than .11 are significant at/7 < .01. 

Table 6.7. Descriptive Statistics by Pay Grade for the Total Score of the SJT 

.25 

.33 .24 

.17 .08 .23 

.25 .17 .23 .16 

.33 .27 .31 .30 .19 

.20 .16 .18 .11 .09 .16 

.39 .14 .32 .22 .17 .24 

n 
E5 Form E6Form 

Pay Grade M SD M              SD 

E4 437 1.80 0.70 1.70           0.68 
E5 866 2.19 0.57 2.06           0.55 
E6 545 2.38 0.50 2.24           0.48 
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Table 6.7 shows the means and standard deviations of the total SJT scores computed by 
gender, pay grade, and race. Because the cell sizes were unbalanced, conditional means (i.e., 
estimated least square means) were computed. Conditional means prevent unbalanced cell 
sizes from causing misleading results (see Appendix C). Unless otherwise noted, the discussion 
of group differences refers to conditional means rather than raw means. 

Tables 6.8 and 6.9 show the group differences by gender, race, and pay grade for the E5 
and E6 forms, respectively. Females and males did not differ significantly. Among E4 Soldiers, 
the size of the advantage for females was meaningfiil but not statistically significant. Among E4 
and E5 Soldiere, whites significantly outperformed blacks by 0.32 and 0.29 standard deviation, 
respectively. The advantage for E6 whites (using the E6 form) was 0.35 standard deviation, but 
this difference was nonsignificant. These differences are small compared to tests of general 
cognitive ability, in which whites usually outperform blacks by about 1.0 standard deviation. 

Differences by pay grade were also computed. The higher pay grades scored significantly 
higher than the lower grades. One would expect a Soldier's standing on the constructs targeted 
by the SJT to improve with training and experience (especially in supervision and leadership). 
Therefore, this result provides evidence of the construct validity of tiie SJT. 

The mean difference between the E4 and E5 levels was double that between the E5 and 
E6 levels. This is what one would expect because the amount of training and the number of 
experiences related to leadership increase much more from E4 to E5 than from E5 to E6. The 
promotion from E4 to E5 involves profound change—^fi-om Soldier to NCO. In contr^t, 
promotion from E5 to E6 increases the NCO's span of confrol and brings some new experiences, 
but tiie types of tasks performed are similar. 

There is also significant leaderehip training when a Soldier moves to the E5 level. To be 
promoted to E5, one must have attended PLDC (although currently tiiat can be waived for 1 year 
following the promotion date). Normally, Soldiers would attend PLDC as a very senior E4 
Soldier or right after becoming an E5 Soldier. Although it is only a 30-day couree, PLDC is a 
total inamersion experience. Much of the instruction is academic, but the Soldiers constantly 
rotate through different levels of leadership assigrmients during the period, changing positions 
and responsibilities daily. One day a Soldier mi^t be a section leader, the next day a Company 
Commander. For many Soldiers, this is their first time in a leadership position. Even for E4 
Soldiers who have had temporary leadership roles, the PLDC experience is intense and has a 
lasting effect. 

The SJT scores were also compared by CMF (see Tables 6.10 and 6.11). None of the 
differences among the conditional means is significant. Although some of the effect sizes are 
moderate, the small sample sizes might have prevented them from reaching statistical 
significance. 
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Table 6.8. Subgroup Differences by Pay Grade, Gender, and Race for the Total Score on the E5 
Form of the SJT 

Raw Conditional 
Group n M SD     Effect Size     p n M SD     Effect Size     p 

E4 
Gender 
Female 76 2.03 0.63         0.40       0.002                 66        1.98        0.67         0.31        0.071 

Male 355 1.75 0.70                                              311         1.77        0.69 

Race 
Black 89 1.66 0.73       -0.26       0.034                 85        1.77        0.72       -0.32       0.017 

White 294 1.84 0.68                                                292         1.99        0.68 

E5 
Gender 
Female 108 2.28 0.49        0.17       0.099                 89        2.22        0.51       -0.01        0.976 
Male 754 2.18 0.57                                              663        2.22        0.55 

Race 
Black 239 2.12 0.58      -0.20       0.014               238        2.14        0.56       -0.29       0.029 
White 515 2.23 0.54                                              514        2.30        0.54 

E6 
Gender 
Female 57 2.44 0.38         0.14         0.29                46        2.39        0.37        0.04       0.866 
Male 487 2.37 0.51                                                421         2.37        0.50 

Race 
Black 177 2.27 0.60       -0.39       <.001                176        2.29        0.60       -0.45        0.017 
White 294 2.44 0.42                                              291        2.47        0.42 

Grade 
E5 866 2.19 0.57        0.57       <.001               752        2.22        0.54         0.50       <.001 
E4 437 1.80 0.70                                              377        1.88        0.69 

E6 545 2.38 0.50        0.33       <.001               467        2.38        0.49         0.30       0.010 
E5 866 2.19 0.57                                                752        2.22        0.54 

E6 545 2.38 0.50        0.83       <.001               467        2.38        0.49         0.73       <.001 
E4 437 1.80 0.70                                              377        1.88        0.69 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/SD referent group. Referent 
groups (e.g., males) are listed second in each pair. /?-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 
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Table 6.9. Subgroup Differences by Pay Grade, Gender, and Race for the Total Score on theE6 
Form of the SJT 

Raw Conditional 

Group n M SD     Effect Size     p n M SD     Effect Size     p 

E4 
Gender 
Female 76 1.92 0.61 0.38       .002                66        1.88        0.66           0.29       .086 

Male 355 1.65 0.69 311        1.68        0.67 

Race 
Black 89 1.57 0.70 ^.26       .033                 85        1.67        0.70         -0.33       .015 

White 294 1.74 0.66 292        1.88        0.66 

E5 

Gender 

Female 108 2.13 0.47 0.14       .159                89        2.13        0.48           0.06       .753 

Male 754 2.05 0.56 663        2.10        0.54 

Race 
Black 239 2.02 0.56 ^.14       .089               238        2.07        0.54         -0.19       .148 
White 515 2.09 0.53 514        2.17        0.53 

E6 
Gender 
Female 57 2.31 0.42 0.16       .257                46        2.29        0.43           0.12       .608 
Male 487 2.23 0.49 421        2.24        0.48 

Race 
Black 177 2.15 0.58 -0.35       .002               176        2.19        0.58         -0.35       .061 
White 294 2.30 0.41 291        2.34        0.41 

Grade 
E5 866 2.06 0.55 0.54     <.001               752        2.12        0.53           0.51     <.001 

E4 437 1.70 0.68 377        1,78        0.67 

E6 545 2.24 0.48 0.33     <.001               467        2.27        0.48           0.28       .014 

E5 866 2.06 0.55 752        2.12        0.53 

E6 545 2.24 0.48 0.80     <.001               467        2.27        0.48           0.73     <.001 
E4 437 1.70 0.68 377        1.78        0.67 

Note. Raw effect sizes calculated as (JM of non-referent group - M of referent group)/SD referent group. Referent 
groups (e.g., males) are listed second in each pair, p-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 

6-12 



S o 
u 
^ 

< 
eu 
U 
•T) 

^ o 
^ ^ (i> 

o 
••3 

?^ TT 

is^ on 

? <1) !< is o 
^ W OQ 

U 
•O • 
kq 

<i> 
-S" 
-t« 

H 
^ z 
Si fN 
Ci ,;> ^ »--* ^ 
ii Q 
Ei^ < 
^ ^^ 

•« 

P 
§ 
U 

^ ^ 
§ ^ 
Q ai 

fe 
^ 

c o u U 

^ ^ 
<iJ IS 

^ ^ <w 
■^ 

?1 c 
<i) o 
u t J 
K 
li) s 
S^ 

i IS a 

M 
o 
"^^ 
^d 

U 

K ^ ̂      1 

O m 
O p o 

• ■* 

§ r- 1 VO ■ o 

o 
1 

o 
1 

♦ 

o 

♦ 

o 

in 
o 

o ? ? ? 

00   00   fN •s 
O  Q  p O 

I I 

—I >n >n >n oo o 
r-- ■^ r- vo •<«■ >n 
o o o o o o 

oo o >n 00 m fs o 
>o vo t- >>D <o >n t~- 
o o o o o o o 

m o 00 00 — TT 
00 — <n 00 OS ON 

OS 00 O —< tN — O 
00 p t^ 00 p OS 00 

«n o m oo o OS 
in (N m >- —' — 

00 —' o o <N m r- 
^o cs) r^ ■<a- —' fs fi 

22 
Q D 
< 00 

(_ o o < § = 
C ffl O OH O 2 
e u j u u ^ 
r4 rn ■^ "n ^ O 

00 >n 00 ^ 
O O vo — o 
o o o o o 

>0 fS —' OS 
— —< v£) O 
o o o o 

CN  CN 
CN 
<n 1" 

<n 
CN 

o o 
1    1 

o 1 o o 

V£>   cn 00 o 

?? o O O 

O 
— tn —' 00 
>n m CN O 

? <3   C3  O   O 
1       1      1      1 

Tj- vo OS r~ vci 
>—I en — o o 
d d o o o 

00 m t- >n 00 m 
Tt ri >n >n >n ■* 
d d d d d d 

CN m —< t-~ vo — r-- 
v-i m vo V-) w-i •^ lo 
d d o o d d a 

m CN CN o >o OS 
en en OS CN CN CN 
CN CN -^ CN CN CN 

o 00 o o r- ri- OS 
r^ r<^ --  CN CN  en  — 
rsi   CN   CN   CN   CN   CN   CN 

00 >D OS >n m CN 
>o m r~- Tt t^ lo 

CN CN 

CN r-- CO T}- OS OS vo 
00 m CN 00 t^ <n so 

CO CN       00 

t^ Q z c° ^ < K U 
W — CN m ■^ <n so 

O 2 
U ^ 
O 

m <n m 
>0 — CN 
d d d 

Tt • — o ,_H 

Tf ^ CN 

? o^ o 

>n 
o • o —■ ro 

O   CN 
p o d d 

>n Tt m r- 
-H ^- ro 
odd 

CN O 
<n 
o 

VO 

? ? ? o 

CN ro OS 00 rr 
O CN O O " 
cicidcid 

CN OS >n oo ro rr 
Tt ro "ri Tt •* rr 
d d d d d d 

CN r- <n o t- 00 o 
Tj- ro >n <r) rr rj- <r> 
d d d d d d d 

>n p- 00 CN 00 o 
"* ro —; rf ro >n 
CN CN CN CN CN CN 

ro CN CN OS O O 00 
•^ ■^ ro ro rr "nro 
CN CN CN CN CN r-i CN 

O >0 Os CN  V-)  >ri 
<n   —   t^   -^   IT)   CN 

OS -— >o VI >n O >n 
m CN O so so ro rl- 

CN —' "n 

2S 
® G 
^    .    .    . 
W —  (N ro 

1-  O O 
Z « O e u j 

o 

u u 
2 

CO     . « 

O ,u .2 
1-1 & -5 

O    cS    ^ 

ca ^   o 
u .Si  (u 
c^ -5 •* 

r^   M   e/t   eg 

to    N    S 

8^ ^ § 
TV- II   « -a 

5S .S — ,(U 
«J to 2 Sc 
£ -^ r-6 

I as 
u 

rt m so 

B 
•2 ^ 
■4-*    "^ 

• n   ui   O 'S 
c  c -S *- •a o e o 

■a  (s  g 53 <   o  V   u 

ills S c o o 
Q §<^ w <o  o ^ 

T3  TV,  U   M 
£  I-  J? ;a 

'"^ tg -o  u 

E .a I ^    S "u -5 E o   .- 
S^-3 3 -S 

is U 'i? ^ 

II <S5S 
Ob ^" 
Sill 
I-all 

o 

o 
c ea 
u 

"S 
60 

P 
V 

iri 
O 

^ 

6-13 



to 

-s 
e o 

to 
•s 

§ 

to 
to c 

O 
N 

i 
B3 

8 

o 
u 

< 
O 

o 
o 

o m 
o 

P 

c o 
O 

Si 

B 
O 
U 

o 
O 

o 
S u 

fn <n &1 
O cs m 
o o o 

o o 

oo 
o 
o 

VO 00 • o 
CM 

o Q O P 

rf m «n 
— en — 
O Q Q 

r~- 
o 

e^i <!j- M (S m Tj- 
r~- -^ t-- vo Tt io 
O O C> CJ o o 

OS O CN «n vo fn 00 
vo i© r~ sfi n- sc « 
o o o d d o o 

o Ml (N 00 f*) oo 
00 OS «n r- 00 t~- 

CN 1— Os cN ?n r~- o 
00 OS «n r- Os r^ r~ 

«n o <n 00 o OS 
ir» r-l wi .— ^- — 

00 —• O O M fO r~- 
« fS l~- rr — <N m 

o £3 g £0 o S: o 
^ < S u j u u 

— iss 
E O Q 

u 
W — tN «n -^ vi vd o pa - 

t- 00 oo 00 m 
O O 'O- —> o 
d d d d d 

o — <n >n 
— — Tf — 
o o o d 

o 
d 

n  id O ■* OS 

D O 
1  1 

o O 

♦ 

O 

♦ 
n  so M-1 OS 

en 
3 O 
1  1 

« 
« 

o 

« 

o O 

s 00 en 

3 ? ? o 1 
O 

1 

TT tN 00 "<S- CN 
« en — O O 
d d d d d 

OS —I so en vo O 
Tf Tt «r) in «r» in 
d d d d d d 

N OS OS rj- TJ- so M-l 
in en in in m '^ m 
d d d d d d d 

o —< — t~- m so 
«N M OS p '-; «-; 
P4 es -- <N es r4 

so Tj- 00 so "^ r- so 
-^ (S OS p ^ ^ p 
«s e^ >-« c4 <N es fN 

00 m Os in en «N 
so en r~- Tf t~- m 

fN i~- m -^ OS Os so 
00 en ts 00 r~- m so 

f<l N     oo 

O 
CO o 

•— <M en -Jl- m so 

S O 2 
o 

m o 
• 00 8S 

o o o o 

00 
o 

• en — 
«M O o 

o o o o 

o 

en 
d 

o o 
d d 

00 o eN 
O " —• 
Sod 

tN Tj- <N O 

o d d d 
I I I 1 

(S Os <S O 00 O —' -^ — o 
d d d d d 

I I I I 

Os o o in r- os 
"S- Tj- in "^f -^ XT 
d d d d d d. 

oo r-~ o so o o 00 
Tf en in -^ »r> m Tj- 
d d d d d d d 

— OS so P-- t~- Os 
^ ^ "^ ^ *~1 ^ 
M c4 (N c-i c4 ci 

o — — in so t-~ ■<9- 
en en (N oj es e^ cN 
tN H H <N <N es r>i 

O so Os tN m m 
in — r- TT m <N 

Os — in in m o in 
m pvl o so so en Ti- 

ts —     in 

'^ < 5 *o . . 
W — «s en -^ in so 

u u g 
o 

«» 
II  -H "     to D - -    o 

,4> o « 

o S 
« SI* 

i.a 
"5   IS 

E « o c 
U .2 

O c 

So 
60 ., 

« J 
I—c    CS 

5S 
c 
o 
m 

II K 
H & 

C II 
•2 S 

i-2 
<;.a 
II i 
5 i 
•^ o 

6 II 
« 5 

© ^ 
6 « 
60-2 
c o^ 

a II 
II < 
oft 
S 8 
jl 

CA 

-    60 

% 
S « w   o 
•^   S 

ts   c 

8 is 

|a 
«C o « ** 
P   3 
« 13 
Bi   « 

2 i 
"aiS 

Si 
•a 8 
S N 
CO "m 

T   O 

s ^ 
S 2 

P 
o ^ 
60 O 5>   60 

■i 2 

h   *^ l« 
i| 
60 « 

•* ,N 

O <^ 

S — 
"O S 
»   g 

■s .2 

II ea O u   o 

o 

s 

V 

i 

60 

V 

»n 
p 
V 

6-14 



Validity Estimates 

Criterion-related validity was computed using separate forms for E5 and E6 Soldiers (see 
Table 6.12). These correlations were corrected for criterion unreliability and range restriction. 
The SJT's correlations with observed performance ratings were .39 and .25 for E5 and E6 
Soldiers, respectively. As explained earlier, the 24 items for the final E5 and E6 scores were 
selected according to their correlations with the two criteria (observed performance composite 
and expected future performance composite). Therefore, the reported validity estimates are 
somewhat inflated because the same sample was used to select the items and compute the 
validities of the total scores. Based on cross-validation results, the shrunken validities are 
estimated to be .32 and . 17 for the E5 and E6 forms, respectively. 

Table 6.12. Corrected and Raw Correlations between theSJTand Criteria for E5 andE6 Soldiers 

Criterion Not Corrected for 
Shrinkage 

Corrected for 
Estimated 
Shrinkage 

E5 Soldiers 
Observed Performance Composite 
Expected Future Performance Composite 

Senior NCO Potential Rating 
Overall Effectiveness Rating 

.39 (.23) 

.37 (.19) 

.28 (.16) 

.36 (.19) 

.32 

.29 

E6 Soldiers 
Observed Performance Composite 
Expected Future Performance Composite 

Senior NCO Potential Rating 
Overall Effectiveness Rating 

.25 (.16) 

.28 (.16) 

.18 (.10) 

.16 (.10) 

.17 

.19 

Note. «E5= 595-600; «E6= 386-391. All correlations are significant at p< .05 (one- 
tailed). Correlations corrected for direct range restriction on the predictor and 
criterion unreliability appear outside of the parentheses. Raw correlations appear 
inside parentheses. 

Differential Prediction Analyses 

Fairness analyses were conducted to determine whether the S JT-criterion prediction 
equation differed across gender or race. Results of these analyses are shown in Table 6.13. 
Multiple moderated regression (MMR), based on the Cleary (1968) model of fairness, was used 
to compute the results (see Chapter 4). Table 6.13 presents the results of differential prediction 
analyses for SJT scores by pay grade and criterion, examining gender and race as the 
demographic variables of interest. 

^° To ease interpretation of the unstandardized regression weights, all SJT scores were standardized within pay grade 
prior to conducting these MMR analyses. The demographic variables were coded as follows for purposes of 
analysis: race (white = 0, black = 1); gender (male = 0, female = 1). 
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Values under the r column represent the within-group correlations between the SJT 
scores and the performance ratings. Correlations can be interpreted as the amount of increase in 
one variable (in SD units) reflected by a 1.0 standard deviation increase in the other variable. The 
variables are standardized within each group. 

There were no significant main effects for race. For gender, three of the four main effects 
were significant. The future performance ratings showed the largest differences. At the same SJT 
score, females' unstandardized future performance ratings were 0.43 and 0.44 point below the 
males' ratings for E5 and E6 Soldiers, respectively. Thus, females' SJT scores actually 
overpredicted their future performance. For the observed performance ratings, the difference 
(which reflected overprediction for females) was significant only for E5 Soldiers. 

The SJT predicted performance significantly better for one group than for the other group 
in only one of eight comparisons. Specifically, among E5 Soldiers, the SJT predicted future 
performance better for whites {b = 0.25) than for blacks {b = 0.07). 

Table 6.13. Differential Prediction Analyses for the SJT 

Demo 
Main 

Gender 

graphic 
Effect 

Race 

SJT Score 
Gender 

Main Effect 
Race 

r 
Gender Race 

Criterion/Pay Grade M F W B M F W B 

Expected Future 
Performance Comp. 

E5 Soldiers -.43* .03 .18 .30 .25, .07 .23 .33 .24 .08 

E6 Soldiers -.44* -.09 .16 .12 .12 .21 .17 .12 .12 .22 

Observed 
Performance Comp. 

E5 Soldiers -.23* .04 .19 .34 .22 .17 .19 .27 .24 .21 

E6 Soldiers -.12 -.11 .13 .10 .09 ,18 .18 .10 .11 ,25 

Note. «E5G=»der = 593-598; «E5Race= 515-518; «E6GeBder= 336-340; nE6Race = 385-390. The "a" subscripts on the 
SJT main effect values indicate that the SJT-by-demographic interaction term was statistically significant (which 
indicates that the two groups have different slopes). Subscripts are located on the subgroup with the higher value. 

*p < .05 (two-tailed) for the demographic main effect. 

Situational Judgment Test X (SJT-X) 

Instrument Description 

Type of Items 

The purpose of the SJT-X is to measure Knowledge of the Inter-Relatedness of Units. This 
knowledge is believed to be much more important to performance at the NCO level in the future 
Army than in the current Army. The SJT-X comprises only three items but its scenarios (i.e., 
situation descriptions) average 700 words in length. Because only 24 Soldiers took the field test 
version of the SJT-X, no changes were made to the instrument before the validation. 
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Response Format 

Reliability was a concern because there were so few items. To maximize reliability, we 
wanted to obtain as many responses as possible from the Soldiers. Thus, Soldiers completed the 
SJT-X by reading each scenario and rating the effectiveness of each action listed (i.e., response 
option) on a 7-point scale. This response format generated many more responses and scores (26 
responses) than simply asking the Soldiers to pick the best and worst action for each item (6 
responses). All else being equal, the greater number of responses should increase reliability. It 
also allowed us to compute scoring algorithms based on the Soldiers' effectiveness ratings. 
Soldiers also indicated the most effective response and the least effective response for each item. 

Figure 6.2 shows an example of a completed SJT-X item. The example is intended to 
illustrate only the format of the SJT-X items. This example is much shorter than any of the SJT- 
X items. Development of the SJT-X is described in Knapp et al. (2002). 

You are the NCOIC of a section. You are preparing to go to the National Training Center (NTC) in three 
months. However, many of your Soldiers have forgotten land navigation skills. What should you do? 

a. Request time to set up a land navigation course and send Soldiers through it. 

b. Devise a plan to incorporate land navigation skills classes in future training events before 
deployment. 

c. Conduct a one-day training session to refresh skills. 

d. Explain to the platoon sergeant that extra time is needed on land navigation skills so the Soldiers 
can perform to standard. 

Most Least Effectiveness Rating 

® © 
® • 
• © 
® ® 

Low Moderate High 

A. ©    (D ©      ®      • ©    © 
B. •    © ©      ©      © ©    © 
C. ©    © ©      ®      © ©    • 
D. •    © ©      ©      © ©    © 

Figure 6.2. Format of SJT-X items. 

Results 

Data Preparation 

SJT-X data were collected from 525 Soldiers. The SJT-X was administered only to E6 
Soldiers because very few E5 Soldiers would have been exposed, either through experience or 
fraining, to the types of situations contained in the SJT-X. Before conducting analyses on the 
SJT-X dataset, 55 Soldiers were excluded from the SJT-X analyses because they did not 
complete the SJT-X or showed questionable response patterns. Specially, a Soldier was dropped 
if he or she gave the same effectiveness rating for more than 10 options in a row. Seventeen 
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Soldiers exhibited such responding. Soldiers were also dropped if they had more than one 
missing response within any of the three items. Forty-nine Soldiers had too many missing 
responses and were dropped from the analyses. The three Soldiers who did not finish the test 
(i.e., did not complete the last item) were dropped because retaining them might have distorted 
the statistics for the test. Some Soldiers were flagged by more than one of the exclusion rules. 

After data cleaning, 64 missing values were imputed. Because Soldiers with more than 
three missing responses were dropped (i.e., more than one missing response per item), no more 
than three item scores were imputed for any Soldier. Imputation was performed only for each of 
the scoring algorithms. The score for an option was computed as the mean of other option scores 
within the item. A total of 64 values were imputed (0.52% of the option scores). Because of the 
extremely small percentage of imputed scores, the imputation process was unlikely to distort tiie 
results of the SJT-X analyses. After these procedures, 470 Soldiers remained in the SJT-X 
database. 

Selecting the Scoring Algorithm 

Three algorithms were used to compute the scores for the SJT-X. Algorithm 1 was 
examined for the SJT validation (see Table 6.1), and algorithm 2 was examined in the SJT field 
test (Knapp et al., 2002). The other algorithms used in the SJT research were not tried because 
they proved, in the SJT analyses, to be very similar to one of these two algorithms. The third 
algorithm was unique to the SJT-X validation. The algorithms were as follows: 

1. Algorithm 10 from the SJT: The SMEs' effectiveness value of the action picked as 
best minus the SMEs' effectiveness value of the action picked as woret. 

2. Algorithm 4 from the SJT field test: The absolute difference between the Soldier's 
effectiveness rating for the option and the official effectiveness value for the option 
(i.e., the SMEs' mean rating). The score for an item was siiftply the sum of the option 
scores, 

3. Correctness of Option Rank-Ordering^': The absolute difference between the 
Soldier's ranking of an option and the SMEs' ranking of the option. Thus, the 
maximum score is achieved when the Soldier puts the options in the same order (in 
terms of effectiveness) as the SMEs. These absolute differences were summed to 
produce a total score for the item. The item score was rescaled so that a score of 0 
represented random responding and a score of 1 represented a perfect score. 

The third algorithm, which evaluated correctness of option rank-ordering, resulted in the 
highest criterion-related validity (see Table 6.14), This algorithm was computed only after the 
other two algorithms produced disappointing validity results. One problem with Algorithm 1 is 
that a Soldier's score suffers when he or she uses a (a) narrower or wider range of ratings than 
the SMEs or (b) different mean rating than the SMEs. That is, a Soldier can rank-order the 

^' Algorithm 3 could not be used with the SJT because the SJT form did not ask soldiers to rate each option. The 
SJT asked the soldier only to pick the best and worst (of four) options. Thus, it is not known how the soldier would 
have ranked the two unpicked options. 
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options perfectly (in terms of effectiveness) but get a low score on the item because, for 
example: 

1. The Soldier's ratings range from 3-5 whereas the SMEs' ratings range from 1-7, or 

2. The Soldier's ratings range from 1-4 whereas the SMEs' ratings range from 4-7. 

One could argue that what is important in dealing with a situation is simply picking the 
best thing to do rather than accurately evaluating the relative effectivenesses of the alternative 
actions. In the test, this is reflected by the ability to rank-order the options correctly. Therefore, it 
is not necessary to accurately determine the effectiveness of each possible action on an interval 
scale. In algorithms 1 and 2, when the mean or variance of a Soldier's effectiveness ratings differ 
from the mean or variance of the SMEs' ratings, this difference is freated as error. Algorithm 3 
ignores these differences and considers only the rank ordering of the options. 

Table 6.14. Estimated Validities of the SJT-XScc mng Algorithms 

Correlation with Ratings of: 

Algorithm 
Observed             Expected Future 

Performance              Performance 

1. Absolute difference between Soldier's and SMEs' option ^, 
effectiveness ratings 

.05 

.11 .07 2. Absolute difference in SME means between Soldier's picks of 
best and worst options 

3. Difference between Soldier's and SMEs'ranking of the . . ^^ 
options 

Note, n = 342-347. Correlations are uncorrected. Algorithm 3 was chosen as the final scoring algorithm for the SJT-X. 

Selection of Response Options 

Analyses were performed to determine whether the SJT-X could be improved by 
dropping some of the response options. An option was dropped if its exclusion increased the 
internal consistency reliability of its item.^^'^ Options were dropped using an iterative process. 
In the first iteration, the option whose exclusion increased the item coefficient alpha the most 
was dropped. In step two, the same procedure was repeated using the remaining options. The 
process stopped when coefficient alpha could no longer be increased by dropping options. For 
item 1, 6 of the original 7 options were retained; for item 2, 5 of the 7 original options were 
retained; and for item 3, 5 of the original 12 options were retained. Thus, across all items, 16 of 
the original 26 options were retained. 

^^ The internal consistency reliability estimate of an item was computed as follows. Each option has a score (its rank 
among the item's options). The internal consistency reliability estimate of an item is the internal consistency 
reliability estimate (computed using Cronbach's alpha) of the item's set of option scores. 
^^ Because of the heterogeneous nature of situational judgment tests, coefficient alpha is a lower-bound estimate of 
reliability for the SJT-X. More appropriate reliability study designs (e.g., test-retest or alternate forms), however, 
could not be used. 
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After performing several validity and reliability analyses, we decided to use the test 
characteristics and scoring algorithm shown below. The justifications for these choices are 
presented in the following sections. 

• 3 items 
• Number of response options: 6,5, and 5 for items 1,2, and 3, respectively 
• A total SJT-X score only (no item scores) 
• Scoring algorithm 3: a rank order correspondence algorithm (option's score is the 

difference between the rank order of the option provided by the Soldier vs. the SMEs) 

Reliability 

Table 6.15 shows the internal consistency reliability estimates of the scoring algorithms. 
CoeflFicient alpha was computed in two ways for algorithms 1 and 3: (a) using the option scores 
and (b) using the item scores. Algorithm 2 does not compute option scores. The nature of the 
iterative process of dropping options caused the number of options to differ across the three 
algorithms. That is, options were no longer dropped when the internal consistency reliability of 
an item was maximized. This stopping point differed across algorithms. 

The reliability estimates for the total scores are not very high. As explained previously, 
situational judgment tests typically have low internal consistency reHability because they are 
multidimensional even within each item. Because the SJT-X has only tiiree items, it is not likely 
to achieve high reliability. The estimated reliabilities (based on the option scores) of algorithms 1 
and 3 are adequate, however, for a short test that is used in conjunction with other tests to make 
decisions. A test-retest reliability design (with an interval of a few weeks between tests) would 
provide a better estimate of the test's reliability. 

Table 6.15. Internal Consistency Reliability Estimates of the SJT-X Scoring Algorithms 

Reliability Reliability 
Based on        Based on Item 

Algorithm n of Options     Opt'O" Scores Scores 

1. Difference between Soldier's and SMEs' option 23 55 50 
effectiveness ratings 

2. Difference in SME means between Soldier's picks of 26   24 
best and worst options 

3. Difference between Soldier's and SMEs* ranking of the               ^,                      ,_ -5 
options                                                     '  

Note, n = 342-347. Correlations are uncorrected. Algorithm 3 was chosen as the final scoring algorithm for the SJT-X. 

Descriptive Statistics 

The means and standard deviations for the SJT-X total score are shown in Table 6.16. As 
mentioned previously, the item and total scores were scaled so that a score of 0 represents 
random responding and a score of 1 represents a perfect score (i.e., the Soldier's ranking of the 
options matched the SMEs' ranking of the options). Item 1 was much more difficult than the 
other two items. In addition, its standard deviation was quadruple that of the other items. 
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Table 6.16. Descriptive Statistics for the SJT-X 

Item M SD 

1 0.22 0.40 
2 0.83 0.10 
3 0.84 0.10 

Total Score 0.63 0.15 

Note, n = 470. 

Dimensionality 

The three SJT-X items had low intercorrelations (see Table 6.17), but the values are 
typical of most tests. Item 1 correlates .95 with the total SJT-X score because its high standard 
deviation gives it a much higher weight than the other two items when the total score is 
computed. Thus, the item 1 score is almost equivalent to the total score. The final set of response 
options was factor analyzed to determine what constructs might underlie the data. A parallel 
analysis was performed to help determine the number of factors in the data. We computed the 
eigenvalues for the correlation matrix of the 16 response option scores. The diagonal of the 
correlation matrix was replaced with multiple-squared correlations before the eigenvalues were 
computed. The parallel analysis indicated a 13-factor solution. Three additional rules of thumb 
for determining the number of factors were used. Nine eigenvalues exceeded zero (another 
criterion for determining the number of factors). Six eigenvalues exceeded 1.0 when there were 
ones in the diagonal of the correlation matrix. Finally, there was a large discontinuity in the scree 
plot (i.e., a sudden large drop in the eigenvalues) after the 12th eigenvalue. Thus, the test appears 
to be heterogeneous. This was expected because of the multidimensional nature of situational 
judgment tests, in general, and the complexity of the scenarios. 

Tables 6.18 and 6.19 show the differences between groups in their total SJT-X scores. 
Means were computed by gender, race, and CMF. Because the cell sizes were unbalanced, 
conditional means (i.e., estimated least square means) were computed. There were no significant 
subgroup differences based on the conditional means. Although Combat Operations (in Table 
6.19) appeared to have the lowest means—and some moderate effect sizes—the results were not 
statistically significant. 

Table 6.] 7. Correlations Among the SJT-X Items 

Item Item 1 Item 2 Item 3 

1 

2 

3 

Total Score (corrected) 

Total Score (uncorrected) 

.18 

.23 .15 

.27 .20 .25 

.95 .40 .44 

Note, n = 470. All correlations are significant dXp < .01. When computing an item's 
correlation with the Total Score (corrected), the total score omitted the target item. In 
contrast, the Total Score (uncorrected) included the target item. 

6-21 



Table 6.18. Subgroup Differences by Gender and Race for the SJT-X 

Raw Conditional 

Group               n          M          SD     Effect Size     p                    n          M SD     Effect Size P 

Gender 

Female 44 0.59 0.16      -0.27         .090 

Male 425 0.63 0.15 

Race 

Black 148 0.62 0.16      -0.07         .505 

White 259 0.63 0.15 

35 0,61 0.16       -0.15 .603 

368 0.63 0.16 

147 0,61 0,16       -^,08 ,744 
256 0,62 0,15 

Note. Raw effect sizes calculated as {M of non-referent group - M of referent group)/Si) referent group. Referent 
groups (e.g., males) are listed second in each pair, p-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 

Table 6.19. Differences between CMF Clusters for the SJT-X 

CMFC 
B M SD Effec tSize 

Raw Con Raw Con Raw Con l.ADM    2. INT 3,CBO 4, LOG 5.CPA 6. COM 

l.ADM 45 39 0,62 0,63 0,16 0,14 -0,50 -^),09 -0,07 0.11 
2.INT 17 13 0,59 0,66 0,14 0,14 . 
3. CEO 172 149 0,65 0,55 0,15 0,16 0,21 0,41 0,43 0.61 
4. LOG 146 127 0,61 0,61 0,15 0,16 -0,06 -0,27* 0.02 0.20 
5.CPA 59 49 0.61 0,62 0,15 0,16 -0.09 -0,31* -0.03 0.18 
6, COM 31 26 0.65 0.64 0.18 0.19 0.16 -0,06 0.22 0.25 
Overall 470 0,63 0.15 

Note. CMFC = Career Management Field Cluster; ADM = Administration; INT = Intelligence; CBO = Combat 
Operations; LOG = Logistics; CPA = Civil & Public Affaire; COM = Communications. Raw = Raw statistic; 
Con = Conditional statistic. Raw effect sizes calculated as {M of higher-numbered category - M of lower- 
numbered category)/overall SD. Raw effect sizes are below the diagonal; conditional effect sizes are above the 
diagonal. Conditional effect sizes control for differences due to gender and race. 

*p < .05. **p < .01. AH significance tests are two-tailed. 

Validity Estimates 

The criterion-related validity of the SJT-X was estimated using four criteria (see Table 6.20). 
These values were quite respectable considering that the SJT-X has only three itenK. Most of the 
validity of the test can be attributed to the first item (see Table 6.21). Item 2 had moderate validity for 
all criteria except expected future performance. Item 3 had essentially no validity. Item 3 was by far 
the longest item (its scenario was almost two pages long) and it w^ the most complex. Although it is 
possible that the amount of reading or the number of things to consider might have been too much for 
the Soldiers, items 2 and 3 differ little in terms of their mean score and standard deviation. Because 
almost all of the SJT-X's validity is due to item 1, it could be improved by replacing items 2 and 3 
with itenM of the same quality as item 1. This would also shorten the test considerably because the 
lengthy item 3 would be replaced with a shorter item. Alternatively, the length of the test could be 
maintained by replacing item 3 wifli two or three items. 
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Table 6.20. Corrected and Raw Correlations between the SJT-Xand Criteria 

Criterion r 

Expected Future Performance Composite 
Observed Performance Composite 

Senior NCO Potential Rating 
Overall Effectiveness Rating 

.22 (.15) 

.18 (.14) 

.18 (.13) 

.15 (.11) 

Note, n = 341-346. All correlations are significant at /? < .05 (one-tailed). 
Correlations corrected for indirect range restriction on the predictor and criterion 
unreliability appear outside of the parentheses. Raw correlations appear inside 
parentheses. 

Table 6.21. Correlations between the SJT-XItems and Criteria 

Criterion Total Score     Item 1 Item 2 Item 3 

Expected Future Performance Composite 
Observed Performance Composite 

Senior NCO Potential Rating 
Overall Effectiveness Rating 

15* .16* .04 .03 
14* .13* .11* .01 

13* .12* .11* .02 
11* .09* .12* .02 

Note, n = 341-346. Correlations are uncorrected. 

*p<.05 (one-tailed). 

The construct validity^'* of the SJT-X is difficult to assess for several reasons. First, 
because none of the other predictors was designed to measure Knowledge ofthelnter- 
Relatedness of Units, no measures can be used to assess the convergent validity of the SJT-X. 
One of the observed performance rating scales, however, assesses the closely related construct 
Coordination of Multiple Units and Battlefield Functions. Second, E6 Soldiers do not currently 
need to exhibit Knowledge of the Inter-Relatedness of Units and do not have to deal with the 
situations described in the SJT-X. They are expected, however, to have to deal with these 
situations in the future Army. 

A few of the ExAct items should be related to the SJT-X. For example, one would expect 
Soldiers who had been deployed to combat or peacekeeping missions, or who had issued or 
implemented operations orders, to score higher on the SJT-X. Table 6.22 shows these 
correlations. It also shows that the SJT-X has a low correlation with general cognitive ability. 

The SJT-X scores were somewhat correlated with the observed performance rating scale 
Coordination of Multiple Units and Battlefield Functions. This shows convergent validity. To show 
good discriminant validity, the SJT-X should show consistently lower correlations with the other 
observed performance scales. This, however, was not the case: the SJT-X's correlation with 
Coordination of Multiple Units and Battlefield Functions was no higher than its correlations with 
many of the other performance scales. This result is inconclusive, however, because of the high 

24 Construct validity of the other predictors is discussed in Chapter 9. 
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correlations among the observed performance scales. That is, one would expect any measure to 
correlate similarly with most of the observed performance scales. 

Table 6.22. Correlations Between the SJT-Xand the Observed Performance Rating Scales 

Measure  

ASVAB - General Technical 

Observed Performance Ratings: Coordination of Multiple Unite 
and Battlefield Functions 

ExAct: Computer Experience Scale 
ExAct: Supervisory Experience Scale 
ExAct: General Experience Scale 
ExAct: Deployed on a Combat Mission 
ExAct: Deployed on a Peacekeeping Mission 
ExAct: Issued or Implemented an Operations Order (2 items) 

SJT 

Correlation 
with SJT-X n 

.09* 453 

.13* 341 

.01 470 

.05 470 

.12* 470 
-.06 469 

,01 468 
.21* 470 

.16* 460 

'p<.m. 

Contrary to expectations^ the SJT-X was unrelated to deployment. The SJT-X had a moderate 
correlation with the two ExAct itenw related to issuing or implementing operatioiK orders. 

Differential Predication Analyses 

Fairness analyses were conducted to determine whether the SJT-X-criterion prediction 
equation differed across gender or race. Table 6.23 presents the results of differential prediction 
analyses for SJT-X scores by criterion, examining gender and race as tbe demographic variables 
ofinterest,'^^ 

Table 6.23. Differential Prediction Analyses for the SJT-X 

Demographic 
Main Effect 

SJT-X Score 
Gender 

M       F 

Main Effect 
Race 

W      B 

r 
Gender 
M      F 

Race 
Criterion/Pay Grade Gender   Race W      B 

Observed Performance 
Composite 
Expected Future 
Performance Composite 

-.17       -.14 

-.46*     -.18 

.10     .09 

.12     .21 

.11 

.13 

.08 

.14 

.14    .11 

.13     .16 

.16     .10 

.14     ,14 

Note. «Gender= 340-345; WRace = 296-301. 

*p < .05 (two-tailed) for the demographic main effect. 

^^ To ease interpretation of the unstandardized regression weights, all scores were standardized within pay grade 
prior to conducting these analyses. The demographic variables were coded as follows for purposes of analysis: race 
(white = 0, black = 1); gender (male = 0, female = 1). 
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Values under the r column represent the within-group correlations between the SJT-X 
scores and the performance ratings. Correlations can be interpreted as the amount of increase in 
one variable (in SD units) reflected by a 1.0 standard deviation increase in the other variable. The 
variables are standardized within each group. 

There was only one significant effect: the demographic main effect for gender. At the same 
SJT-X score, females' unstandardized future performance ratings were 0.46 point below the males' 
ratings. Thus, females' SJT-X scores actually overpredictedihek future performance. 

Summary 

The SJT's high validity supports its use in helping decide whom to promote to the E5 and 
E6 levels. These validity estimates are based upon 24-item forms, which would require only 
about 40 minutes to administer. Separate forms should be developed for the E5 and E6 levels. In 
addition, the effects of race and gender are relatively small. Females and blacks scored almost as 
high as males and whites, respectively. The differential prediction analyses showed no fairness 
problems with the SJT. 

Although the SJT was developed for promotion purposes, it could also serve as a 
valuable training tool. The SJT could provide realistic scenarios to E4 and E5 Soldiers, which 
they could use to hone their decision-making skill. 

The SJT-X targets a relatively narrow construct: Knowledge of the Inter-Relatedness of 
Units. The SJT-X had respectable criterion-related validity in spite of imperfect criteria. 
Although most supervisors provided performance ratings for a construct similar to this one 
{Coordination of Multiple Units and Battlefield Functions), it is unlikely that many supervisors 
have actually observed their subordinates in situations relevant to this construct. Thus, it is 
possible that the validity estimates would have been higher had a better criterion measure been 
available. 

It appears that the SJT-X could be improved markedly by writing more items like item 1 
and by avoiding lengthy, complex items like item 3. Thus, it is likely that a short SJT-X with 
respectable construct and criterion-related validity can be developed. It might not be possible to 
complete an accurate validation of SJT-X items until some groups of E5 and E6 Soldiers are 
given leadership roles in the situations depicted in the SJT-X. Thus, the SJT-X should probably 
not be implemented until that time. 
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CHAPTER 7: SEMI-STRUCTURED INTERVIEW 

Gordon W. Waugh and Christopher E. Sager 
HumRRO 

Overview 

The Army uses a Board interview as part of its current semi-centralized promotion 
system, but this interview is not highly structured nor is it intended to cover KSAs identified in 
the NC021 project. Therefore, it seemed reasonable to design a semi-structured interview as 
another experimental predictor measure. The NC021 semi-structured interview uses a standard 
protocol for conducting the interview, selecting questions from a question bank, developing new 
questions, and evaluating interviewees in several target areas. Project staff trained senior NCO 
interviewers to conduct the structured interviews. 

The NC021 interview covers the nine target areas listed below. 

Adaptability 
Level of Effort and Initiative on the Job 
Level of Integrity and Discipline on the Job 
Relating to and Supporting Peers 
Leadership Skills/Potential^^ 
Self-Management and Self-Directed Learning Skill 
MOS/Occupation-Specific Knowledge and Skill 
Military Presence 
Oral Communication Skill 

Instrument Description 

Interview Components 

The development of the NC021 semi-structured interview is described in Knapp et al. 
(2002). Basic components of the interview include (a) a question bank, (b) target area definitions, 
(c) anchored rating scales for each of the nine target areas, (d) instructions and worksheet for 
developing questions to supplement the question bank, and (e) a worksheet on which to record and 
consolidate ratings from two interviewers. 

There are 50 questions in the vaHdation version of the interview question bank, each of which 
taps one of six target areas (see Table 7.1). There are no questions pertaining to Military Presence or 
Oral Communication, as these KSAs are evaluated based on the Soldier's overall performance 
throughout the interview. There are also no questions for MOS/Occupational Knowledge and Skill, 
with the understanding that interviewers will develop questions in this area themselves. 

^* Combination of three NC021 KSAs: (a) Motivating, Leading, and Supporting Individual Subordinates; (b) Team 
Leadership; and (c) Directing, Monitoring, and Supervising Individual Subordinates. 
^^ Combination of two NC021 KSAs: (a) General Self-Management Skill and (b) Self-Directed Learning Skill. 
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There are three types of interview questions: (a) past-experience questions, (b) 
hypothetical-situation questions, and (c) fact-based questions. Table 7.1 shows that nearly half 
(45%) of the question bank used in the validation data collection included past-experience 
questions, whereas 55% were hypothetical-situation questions. Fact-based questions are not 
suitable for the question bank because, in an operational setting, this easily would result in 
compromise. Therefore, the interviewers wrote all of the fact-based questions. In the earlier field 
test, hypothetical-situation questions were found to be more conducive to assessing interview 
performance in some categories (e.g.. Adaptability, Leadership SMUs/Potential) than othere (e.g., 
Self-Management/Self-Directed Learning, Relating to Peers). The question bank contained a few 
questions not posed to E4 Soldiers because of the level of experience the questions presumed. 

Table 7.L Summary of Validation Data Collection Interview Scales and Questions 

Number of Past Number of 
Total Number of Experience Hypothetical 

Scale Questions in Bank Questions Situation Questions 

1. Adaptability 

2. Military Presence 

3. Level of Effort & Initiative on the Job 

4. Level of Integrity & Discipline on the Job 

5. Relating to and Supporting Peers 

6. Leadership Skills/ Potential 

7. Oral Communication Skill 

8. Self-Management/Self-Directed Learning 
Skill 

9. MOS/Occupation-Specific Knowledge 
and Skill  

Total 50 23 27  

Note. The interviewers assessed Oral Communication Skills and Military Presence by observing the Soldiers 
throughout the interview. 

Interviewees are evaluated in the nine areas using structured rating scales. Each rating 
scale ranges from 1 (low effectiveness) to 7 (high effectiveness) and contains three anchor levels 
(i.e., low, moderate, and high). Each anchor includes (a) short descriptions about general 
behavior demonstrated at that level and (b) two to four specific behavioral examples of what the 
Soldier could have described in his or her response. The interview rating scales are very similar 
in format to the observed performance rating scales. 

Other supporting materials developed for the interview include an interview script, 
suggestions for probing interviewees' responses, instructions for making ratings, and an interview 
worksheet to record ratings. The interview worksheet lists the nine areas covered in the interview, 
a place to record ratings (i.e., to circle a value from 1 to 7), and space to record notes. 

9 2 7 

N/A — — 

4 2 2 

11 3 8 

7 5 2 

13 6 7 

N/A — — 

6 5 1 

Interviewer Writes Interviewer Writes Interviewer Writes 
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Interview Process 

For purposes of the validation research, the interview was designed for administration by 
pairs of senior NCOs. Procedures comparable to those described here could be developed for 
panels of more than two interviewers. 

The most senior NCO in a pair, who served as the lead interviewer, was responsible for 
making introductions, explaining the process to the interviewee, and making the final decision on 
selecting interview questions. The second interviewer, designated the recorder, was responsible 
for consolidating the ratings at the end of the interview. Both interviewers could ask questions 
and were instructed to take notes during the interview. At the end of the interview, both 
interviewers reviewed their notes and made independent judgments using the target area rating 
scales (pre-consensus ratings). If their ratings differed by more than 2 points, then the 
interviewers discussed the interviewee's performance and revised their discrepant ratings to 
within 2 points (post-consensus ratings). The recorder averaged the two sets of post-consensus 
ratings to obtain an overall rating for each scale. An overall rating for the interview was 
computed by averaging the final scale ratings. 

Each interview lasted approximately 20 minutes, with 10 additional minutes for 
completing the rating forms. After all site interviews had been conducted, the interviewers were 
asked to evaluate the interview and training by completing a rating form, answering open-ended 
questions, and writing comments. 

Interviewer Training 

A 3-hour training session and associated materials were developed to train senior NCOs to 
conduct the NC021 interviews. The training consists of a lecture, observation and discussion of 
two mock interviews, and practice with feedback. A significant goal of the training is to distinguish 
the NC021 interview fi^om the board procedures with which the NCOs are accustomed, and to 
demonstrate the need for the interviewers to carefully adhere to the standardized procedures. 

Validation Data Collection 

Due to time and logistical limitations, the semi-structured interview was administered to 
E4 and E5 Soldiers only. Interview appointments were scheduled for some Soldiers, but most 
Soldiers were interrupted from their written session to do the interview. 

One staff member of the project team served as Interview Manager. This individual led 
the interviewer training session and monitored the interview process throughout the course of the 
data collection period. The Interview Manager also designated the Soldiers to be interviewed by 
each interviewer pair, based on a match between the MOS of an interviewer and the Soldier 
when possible (thus allowing an interviewer to ask MOS-specific questions). Interviewers who 
were not in the same MOS as the interviewee did not pose MOS-specific questions. 

There were 64 interviewers who formed 32 pairs. With one exception, each interviewer 
pair stayed together throughout the interviews. (At one site, two interviewers became a pair for 
just the last few interviewees when their partners left.) Each E4 or E5 Soldier was interviewed by 
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one interviewer pair. The number of Soldiers interviewed by each pair ranged from 14 to 43 
Soldiers (excluding the pair tiiat interviewed only a few Soldiera), with a mean of 30 and a 
standard deviation of 7. Across the seven sites, 45% of the interviewed were white, 87% were 
male, and 29 MOS were represented. The interviewers were in pay grades E7-E9: 77% E7,19% 
E8, and 5% E9 (these sum to more than 100% because of rounding). 

Results 

There were three sets of scores on a 7-point scale for each E4 or E5 Soldier participating 
in the interview: one score for each of the nine scales from each of the two interviewere (pre- 
consensus ratings), a set of mean consensus ratings (post-consensus) for each scale, and overall 
interview score (i.e., mean of the mean consensus ratings). 

Descriptive Statistics 

Only two Soldiera were missing any interviewer ratings (excluding the MOS-specific 
knowledge scale). After dropping these Soldiers from the interview dataset, 944 Soldiers remained, 
of which 302 (32%) were E4 Soldiere and 641 (68%) were E5 Soldiers (the grade of one 
interviewee was unknown). Table 7.2 shows the mean consensus rating for each scale as well as 
the overall mean interview scores (i.e., composite scores). The composite interview score was 
computed as the mean of the consensus scale scores. A composite score excluding the MOS- 
specific rating was also computed, because (a) most Soldiere were not rated in this area and (b) 
Soldiers who were rated in this area were primarily evaluated by only one interviewer. Overall, the 
amount of variability in the ratings suggests interviewed were able to discriminate among Soldiere. 
The mean values (4,74—4.99) likely indicate some minor leniency in the ratings but the degree of 
leniency is lower than that found in most research on interview and performance ratings. 

Table 7.2. Descriptive Statistics for the Semi-Structured Interview 

Scale M SD 

1. Adaptability 

2. Military Presence 

3. Level of Effort & Initiative on the Job 

4. Level of Integrity & Discipline on the Job 

5. Relating to and Supporting Peers 

6. Leaderehip Skills/ Potential 

7. Oral Communication Skill 

8. Self-Management/Self-Directed Learning Skill 

9. MOS/Occupation-Specific Knowledge and Skill (B = 296) 

Composite Interview Score for Soldiers with a Rating for 
MOS/Occupation-Specific Knowledge and Skill (« = 296) 

Composite Interview Score Excluding MOS-Specific Ratings 

Note, n = 944 for all variables except where indicated. Interviewers' mean consensus ratings ranged from 1.0-7.0 for 
the scales. 
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4.89 1.02 

4,94 1.08 

4,98 1.01 

4,88 1.21 

4.79 1.05 

4.84 1.11 

4.99 1.06 

4.66 1,15 

4.74 1,62 

4.93 0.83 

4.87 0.85 



To maximize sample size, the subgroup analyses used the composite interview score 
without the MOS-specific rating. Table 7.3 shows the subgroup mean differences by Soldiers' 
gender, race, and grade. The table has two sets of results. The left half of the table shows raw 
statistics (i.e., other variables were not controlled). The right half of the table shows conditional 
statistics. These represent the statistics obtained while controlling for the other variables in the 
subgroup analyses (see the description of conditional means in Appendix C). The two sets of 
statistics gave similar results for race and pay grade but differed for gender. The conditional 
means analyses revealed only one significant difference: As expected, E5 Soldiers received 
higher scores than did E4 Soldiers. 

Table 7.3. Subgroup Differences by Pay Grade, Gender, and Race for the Semi-Structured 
Interview (Composite Score Excluding MOS-Specific Knowledge) 

Group 

Raw Conditional 

M SD     Effect Size     p M SD     Effect Size     p 

E4 
Gender 
Female 54 4.88 0.99 
Male 243 4.53 0.84 

Race 
Black 59 4.58 0.92 
White 200 4.57 0.87 

E5 
Gender 
Female 90 4.95 0.84 
Male 547 5.01 0.80 

Race 
Black 173 5.00 0.90 
White 376 4.99 0.77 

Grade 
E5 641 5.00 0.80 
E4 302 4.60 0.88 

0.41 

0.01 

-0.08 

0.01 

.009 

.929 

.498 

.939 

44 4.80 0.99 
211 4.65 0.85 

57 4.70 0.95 
198 4.75 0.85 

0.18 

-0.06 

.486 

.761 

73        4.79        0.84       -0.44 .085 
475        5.14        0.80 

173 4.94 0.89 
375 4.99 0.76 

548 4.97 0.80 
255 4.72 0.87 

-0.07 

0.28 

.702 

.044 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/SZ) referent group. Referent 
groups (e.g., males) are listed second in each pair, p-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 

Table 7.4 shows mean differences by CMF cluster. For E4 Soldiers, only three of the 
CMF categories had large enough samples to analyze (i.e., sample size of at least 20). There 
were no significant differences among the conditional means for these three CMF categories. For 
E5 Soldiers, five of the six CMF categories had samples large enough to analyze. There were no 
significant differences among the conditional means for these five CMF categories. 
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Dimensionality 

Mean consensus scores for each scale were correlated to assess the relationships among 
the scales. Table 7.5 shows that all scale intercorrelations were significant (p < .0001). The high 
correlations suggested that the semi-structured interview scales, except for MOS/Occupation- 
Specific Knowledge and Skill, measured a single construct or a set of highly-related constructs. 

An exploratory factor analysis (EFA) using principal axis extraction was performed to 
determine if the semi-structured interview assessed more than one construct. A parallel analysis 
was run. First, a scree plot of the interview data was created by computing the eigenvalues of the 
reduced correlation matrix (i.e., with squared multiple correlations in the diagonal) of the eight 
interview scales {MOS/Occupation-Specific Knowledge and Skill was excluded). Second, 100 
random datasets were created. Each dataset had eight variables and the same number of cases as 
the interview dataset. Third, the scree plot of the reduced correlation matrix was computed for 
each of these datasets. Finally, the scree plot of the actual data was compared with the scree plot 
of each of the 100 random datasets. In all cases, the scree plots crossed between the first and 
second factors. This indicates that one factor likely underlies the interview data. In addition, the 
correlation matrix of the interview data had only one eigenvalue greater than 1.00 (first two 
eigenvalues = 4.94, 0.63). These results, coupled with the high scale intercorrelations, strongly 
suggested that the semi-structured interview measures one underlying construct. We concluded 
that the overall composite score is the most appropriate summary score for the interview. 

Table 7.5. Inter-Scale Correlations for the Semi-Structured Interview (Composite Score 
Excluding MOS-Specific Knowledge) 

Scale 1 2 3 4 5 6 7 8 9 
1. Adaptability — 
2. Military Presence .53 — 
3. Level ofEffort& Initiative on the Job .64 .57 — 
4. Level of Integrity «& Discipline on the Job .47 .48 .55 — 
5. Relating to and Supporting Peers .59 .51 .62 .56      — 
6. Leadership Skills/Potential .61 .56 .65 .56      .67      — 
7. Oral Communication Skill .60 .70 .60 .52      .59      .65      — 
8. Self-Management/Self-Directed Learning Skill .54 .47 .54 .42      .46      .51       .54      — 
9. MOS/Occupation-Specific Knowledge and Skill .37 .35 .38 .36      .41      .45      .49      .30      — 

Note, n = 944 except for correlations with MOS/Occupation-Specific Knowledge and Skill (n = 296). All correlations 
are significant at /? < .0001. 

Reliability Estimates 

Internal consistency reliability estimates (using Cronbach's alpha) were computed for 
two composite scores: one with and one without MOS-specific ratings. Computing the composite 
without the MOS-specific rating offered a greater sample size for the computation of internal 
consistency reliability estimates. Alpha was .89 (n = 296) for the composite score and .91 (n = 
944) for the composite score excluding MOS-specific ratings. Based on this analysis, there was 
no evidence to suggest that any scales should be dropped from the semi-structured interview. 
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Interrater agreement across interviewer pairs was estimated using a generalizability 
coefficient (see Equation 7.1), These analyses used the ratings that the interviewere made before 
they compared their judgments and discussed their discrqjancies. In the design of the analysis, (a) 
interviewers are nested within interviewer-pairs, (b) Soldiere are nested within interviewer paire, 
and (c) Soldiers are crossed with interviewers within each interviewer pair. In other words, each 
Soldier was rated by only one interviewer pair (interviewere nested within interviewer pairs), but 
he or she was rated by both interviewere within the pair (Soldiere crossed with interviewers). 
Soldiers, interviewers, and interviewer paire were treated ^ random effects. These agreement 
values were computed for the ratings before consensus. Interrater reliability within interviewer pair 
was also computed (see Equation 7.2). The residual variance in each equation is Soldiers-by- 
interviewere nested within interviewer-pair. The design of the interview precluded the computation 
of interrater reliability across interviewer pairs. Table 7.6 shows that the interviewer paire tended 
to provide consistent (i.e., reliable) ratings for each scale and composite score. 

Interviewer agreement 
across interviewer pairs 

2 

P   = 
a 

a soldJntPait + , a residual 
intPatr 

flintJ mtPair 

soldJniPair ' intPair 

2 2 2 

O"residual   .   CJresidual   j  CTint.intPair 

flint.intPalr      flint.inlPair       'liisLintPalr 

(7.1) 

Interviewer reliability 
within interviewer pairs 

2 
P  = (TsoldJmPair (7.2) 

2 I    U^ residual 
(TsoldJntPair "' 

flint:inlPair 

Table 7.6. Interview Interrater Pre-Consensus Agreement and Reliability Estimates 

Scale 

1. A^ptebility 

2. Military Presence 

3. Level of Effort & Initiative on the Job 

4. Level of Integrity & Discipline on the Job 

5. Relating to and Supporting Peers 

6. Leaderehip Skills/ Potential 

7. Oral Communication Skill 

8. Self-Management/Self-Directed Learning Skill 

9. MOS/Occupation-Specific Knowledge and Skill 

Composite Interview Score 

Composite Interview Score Excluding MOS-Specific Ratings 

Note. « = 183 for MOS/Occupation-Specific Knowledge and Skill. Sample sizes for the other scales range from 938- 
942. The design of the interviews prevented the computotion of interrater reliability estimates across interviewer pairs. 
The agreement values represent a lower-bound estimate of the interrater reliability estimates. 

Agreement across Reliability within 
Interviewer Pairs Interviewer Pairs 

2 Raters I Rater 2 Ratere 1 Rater 

.73 .47 .75 .60 

.72 ,45 .75 .60 

.70 .41 .72 .56 

.77 .55 .79 .65 

.70 .42 .72 .57 

.69 ,39 .71 .55 

.76 .52 .78 .64 

.77 .54 .79 .66 

.81 .63 .82 .69 

.88 .77 .87 .78 

,88 .76 87 .77 
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Validity Estimates 

Table 7.7 shows the criterion-related validity for the interview using the total composite 
score that excluded the MOS/Occupation-Specific Knowledge and Skill rating. Four criteria were 
used in the validity computations: the observed performance composite, the expected future 
performance composite, the senior NCO potential rating, and the overall effectiveness rating. 
These validity estimates (corrected for range restriction in the predictor and for criterion 
unreliability) ranged from .25 to .27. 

Table 7.7. Corrected and Raw Correlations between the Interview (Excludes MOS/Occupation- 
Specific Knowledge) and Criteria for E5 Soldiers 

Criterion r 

Observed Performance Composite .25 (.17*) 
Expected Future Performance Composite .26 (.15*) 

Senior NCO Potential Rating .27 (.17*) 
Overall Effectiveness Rating .26 (.16*) 

Note, n = A1\-^1A. Correlations corrected for indirect range restriction on the predictor 
and for criterion unreliability appear outside of the parentheses. Raw correlations 
appear inside parentheses. 

*p<.05 (one-tailed). 

Differential Prediction Analyses 

Differential prediction analyses (see Chapter 4 for a description of these analyses) were 
performed to determine whether the interview-criterion prediction equation differed across 
gender or race. Only E5 Soldiers were used for the differential prediction analyses because only 
they had both interview scores and criterion ratings. The results of these analyses are shown in 
Table 7.8.^^ 

Table 7.8 shows that the only significant effect is a gender effect of-0.29 for expected 
future performance (which is scored on a 1-7 scale). This means that, at the mean interview 
score, the predicted future performance score is 0.29 point lower for females than for males. This 
represents 0.30 of a standard deviation unit on the expected future performance scale. A common 
regression line would overpredict expected future performance of females compared to males; 
thus, the bias favors females. The other demographic main effects were very small and not 
statistically significant. 

There were no significant race or gender differences in terms of the interview main 
effect. In other words, the validity estimates did not differ significantly by gender or race. The 
bottom of Table 7.8 shows the criterion-related validity coefficients. 

^^ To ease interpretation of the unstandardized regression weights, interview scores were standardized within pay 
grade prior to conducting these analyses. The demographic variables were coded as follows for purposes of analysis: 
race (white = 0, black = 1); gender (male = 0, female = 1.) 
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Table 7.8. Differential Prediction Analyses for the Interview (Excludes MOS/Occupation- 
Specific Knowledge) 

Criterion 
Demographic Main Effect 

Interview Score Main Effect 

Gender Race 
Gender 

Male Female 

0.14 0.17 
0.13 0.26 

.14 .17 

.15 .28 

Race 

White Black 

0.20 0.04 
0.16 0.09 

.19 .04 

.17 .11 

MMR statistics 
Expected Future Performance Comp.    -0.29 * 
Observed Performance Comp. ^.06 

Correlations with Interview Score 
Expected Future Performance Comp. 
Observed Performance Comp. 

0.03 
0.00 

Note. nGmitr= 469-472; «Race = 401-403. «Maies = 407, «Fenaies = 62, Hwhite = 280, WBhck = 119. The validity estimates 
(i.e., correlations with interview score) are uncorrected. 
*p < .05 (two-tailed) for demographic main effect. 

In summary, there is only one significant fairness issue with the semi-structured 
interview. The interview actually favors females because it overpredicts their expected future 
perfoimance. There were no race effects in terms of fairness or mean group differences. 
Although there were no significant race effects, the near-zero validity coefficient for blacks 
(when predicting expected fiiture performance) is a concern. 

Fairness analyses could not be performed for E4 Soldiers because they did not receive 
performance ratings. There were no significant mean differences between subgroups, however. 

Interviewer Evaluations 

At each test site, after all interviews were conducted, the senior NCO interviewera 
completed a questionnaire that asked their opinions about the semi-structured interview. 
Participants used a 5-point scale ("not at all" to "a very peat extent") to indicate their 
satisfaction with the various components of the interview. The data suggested the interviewers 
were generally satisfied with the interview and considered it to be at least moderately useful to 
the E5/E6 promotion process (see Table 7.9). The data suggested no major problems with flie 
interview or the training. The interviewera were also encouraged to provide written feedback 
about the interview. Written comments were few, but they primarily addressed specific questions 
in the question bank. 

The interviewers were also asked, "Should this structured interview supplement or 
replace the Promotion Board appearance?" Among the 40 interviewers who responded, 5 (13%) 
said the interview should replace the Board, 20 (50%) said it should supplement the Board, and 
15 (37%) said the interview should not be used for promotion. Several interviewere tiiought the 
interview would be useful for NCO development. The most commonly mentioned benefit of the 
interview was that it assesses leadership ability, hi the opinion of some of the interviewere, 
leadership ability receives insufficient attention in the current promotion system, so they were 
pleased to see a tool to assess it. On tiie otiier hand, some interviewere were concerned that the 
expected answers would eventually become known; thus. Soldiers could do well in tiie interview 
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by finding out the expected answers. Further, many interviewers thought that some useful 
aspects of the Promotion Board are absent from the interview: observing a Soldier under stress, 
giving points for awards and education, and assessing "general Soldiering." 

Table 7.9. Evaluation Results for the Semi-Structured Interview 

Percent Responding 

Components of the Interview 

Not at ^'"^^^ 
.ii/oi- w        Moderate     Extent/Very 
^I'ff' Extent Great 

Extent r- ^   ^ Extent 

1. This structured interview would provide useful information 
to the E5/E6 promotion process. 

2. The training was sufficient preparation for conducting these 
interviews. 

3. The definitions of the Performance Areas are clear and 
concise. 

4. The Soldiers/interviewees understood the questions that 
were selected from the Question Bank. 

5. The Soldiers/interviewees understood the questions that my 
interview pair developed. 

6. Writing new questions was manageable. 

7. The rating scale anchors were useful for evaluating 
interviewee responses to questions. 

8. The Overall Average Score on the Interview Summary 
Worksheets accurately reflected my overall evaluation of 
the candidates' structured interview performances. 

22.4 

0.0 

8.6 

37.9 

27.6 

27.6 

39.6 

72.4 

3.4 34.5 62.1 

8.8 21.1 70.1 

1.6 17.2 81.1 

0.0 19.0 81.0 

12.0 37.9 50.0 

63.8 

Note, n = 57-58. 

Summary 

The semi-structured interview obtained favorable results in the validation. It had 
moderate criterion-related validity, and it was well-received by the interviewers. Blacks 
performed as well as whites, and E4 females performed as well as E4 males. The only 
psychometric problems that it might have are that (a) although the difference was not significant, 
E5 females did not do as well as males; and (b) the interview scores' correlation with future 
performance for blacks was low (although not significantly lower than for whites). Further 
analysis would be required to draw any conclusions about these two psychometric issues. 

The interview's main obstacles to implementation as part of a promotion system are 
practical. In the validation, the interviews lasted 30 minutes, and the interviewers completed 3-4 
hours of training. The procedures, duration, and training could be modified to some extent to 
make the interview more acceptable for promotion. Alternatively, the interview could be useful 
in a training-and-development context, which is a view shared by several senior NCOs who 
served as interviewers. 
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CHAPTER 8: TEMPERAMENT INVENTORIES 

Dan J. Putka 
HumRRO 

Robert N. Kilcullen and Leonard A.White 
U.S. Army Research Institute for the Behavioral and Social Sciences 

Overview 

This chapter describes the validation of two self-report temperament-related inventories 
designed to capture information about Soldiers' personality traits and background considered 
relevant to the performance of 21st century NCOs. Elements of both measures are currently in 
operational use in various segments of the Army. The Assessment of Individual Motivation 
(AIM) serves as a supplemental screen for enlisted applicants who do not have a high school 
diploma and is being investigated for other Army uses. The Biographical Information 
Questionnaire (BIQ) comprises items from several biodata instruments that serve various 
purposes (e.g., screening Soldiers interested in joining the Special Forces). The following 
sections contain background information on each of these instruments, as well as information 
regarding their validation. 

Assessment of Individual Motivation (AIM) 

The AIM is a multidimensional forced choice inventory that reliably measures six 
temperament constructs: Dependability, Adjustment, Work Orientation, Leadership, 
Agreeableness, and Physical Conditioning (White & Young, 1998; Young, Heggestad, Rumsey, 
& White, 2000). Definitions for these constructs, as assessed by their respective AIM scales, are 
shown in Table 8.1. These constructs are closely related to several NC021 KSAs, namely (a) 
Need for Achievement, (b) Conscientiousness/Dependability, (c) Emotional Stability, and (d) 
Adaptability (Knapp et al., 2002). 

In the Army's Project A research, these constructs were measured by a self-report 
instrument called the Assessment of Background and Life Experiences (ABLE). Originally, there 
was much interest in using ABLE for enlisted personnel selection and classification decisions, but 
its proposed implementation was withdrawn largely due to concerns about its susceptibility to 
response distortion (i.e., faking; White & Young, 2001). Given these concerns, ARI developed the 
AIM to measure the performance-relevant constructs from ABLE with greater resistance to faking. 

Development of the AIM 

Over a 4-year period, seven developmental versions of AIM were administered to 
approximately 5,000 new Army recruits. Over several iterations, test forms were administered 
and refined until the prototype AIM form was finalized and evaluated in 1996. 

The strategy for developing the AIM differed from that of the ABLE in several 
significant ways (White & Young, 1998; White, 2002). First, ABLE uses a forced-choice format 
to reduce item fransparency and place constraints on faking. AIM items consist of four 
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statements (a tetrad) that may describe an examinee's past behavior in familiar situations. Two of 
these statements are worded positively (often indicating a high standing on the construct) and 
two are worded negatively (often indicating a low standing on the construct). For each item, 
respondents are asked to select the one statement (stem) which is most like them, and the one 
statement which is least like them. The version of the AIM used in this validation effort 
comprises 38 items. A quasi-ipsative scoring method is used to generate four construct scores for 
each item (i.e., one score for each stem). Scale scores are obtained by summing—^across items— 
the scores for stems measuring the same construct. 

Table 8.1. Definitions of Constructs Assessed by AIM Scales 

Title Definition 

Work Orientation The tendency to strive for excellence in the completion of work-related tasks. Persons 
high on this construct seek challenging work activities and set high standards for 
themselves. They consistently work hard to meet these high standards. 

Adjustment The tendency to have a uniformly positive affect. Pereons high on this constract 
maintain a positive outlook on life, are free of excessive fears and worries, and have a 
feeling of self-control. They maintain their positive affect and self-control even when 
faced with stressful circumstances. 

Agreeableness The tendency to interact with others in a pleasant manner. Pereons high on this 
constract get along and work well with others. They show kindness, while avoiding 
arguments and negative emotional outbursts directed at othere. 

Dependability The tendency to respect and obey rules, regulations, and authority figures. Persons 
high on this construct are more likely to stay out of trouble in the workplace and avoid 
getting into difficulties with law enforcement officials. 

Leadership The tendency to seek out and enjoy being in leaderehip positions. Persons high on this 
scale are confident of their abilities and gravitate towards leaderehip roles in groups. 
They feel comfortable directing the activities of other people and are looked to for 
direction when group decisions have to be made. 

Physical Conditioning        The tendency to seek out and participate in physically demanding activities. Pereons 
high on this constract routinely participate in vigorous sports or exercise, and enjoy 
hard physical work. 

Another important strate^ in AIM's development was to create items that focused as much 
as possible on behaviore—thereby making them more like biodata. This controls with ABLE, which 
contaim items relating to pereonal attitudes, afTect, and traits. However, re^arch fi-om ABLE w^ 
very meftil in identifying past experiences and behaviore linked to the target constructs, and flierefore 
helped to guide ARI's development and revision of the AIM items. Further details on the 
development AIM are reported elsewhere (White & Yoimg, 1998; Young et al., 2000). 

Results 

Data Preparation 

Soldiere' respomes to AIM items were carefiiUy screened prior to conducting any validation 
analyses. AIM data were first reviewed for missing responses. We retained any individual who 
responded to at least 90% of AIM responses (69 out of 76), Of the 1,881 Soldiere who completed the 
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AIM, only 37 provided fewer than 69 responses. These 37 Soldiers were eliminated from all further 
analyses. The AIM data were also reviewed for evidence of patterned responding (e.g., a Soldier 
always choosing the first behavioral statement as "most like me"). Based on a careful review of the 
data by two psychologists, 11 Soldiers' AIM data were removed from ftirther analyses. In sum, 1,835 
Soldiers had usable AIM data for subsequent analysis."^^ 

Descriptive Statistics 

Table 8.2 presents coefficients alpha and intercorrelations for the AIM scores by pay grade. 
Although an estimate of intemal consistency may be inappropriate given the AIM's partially 
ipsative scaling (Hicks, 1970), it may still be a usefiil heuristic for making comparisons among the 
AIM scores themselves. With the exception of coefficients alpha for the AIM Dependability scale 
among E5 and E6 Soldiers, all AIM scales had coefficients alpha greater than .60. 

Table 8.2. AIM Score Intercorrelations and Reliability Estimates 

AIM AIM AIM AIM AIM AIM 
Predictor Depend Adjust Work Or Agree PhyCond Leader 

E4 Soldiers 
AIM Dependability (.67) 
AIM Adjustment .37* (.68) 
AIM Work Orientation .42* .34* (.73) 
AIM Agreeableness .55* .47* .39* (.65) 
AIM Physical Conditioning .32* .32* .43* .29* (.63) 
AIM Leadership .25* .40* .60* .21* .10* (.75) 

E5 Soldiers 
AIM Dependability (.57) 
AIM Adjustment .30* (.69) 
AIM Work Orientation .33* .31* (.73) 
AIM Agreeableness .52* .43* .30* (.64) 
AIM Physical Conditioning .22* .24* .35* .27* (.65) 
AIM Leadership .19* .34* .58* .12* .03 (.74) 

E6 Soldiers 
AIM Dependability (.55) 
AIM Adjustment .31* (.70) 
AIM Work Orientation .26* .24* (.69) 
AIM Agreeableness .46* .48* .20* (.64) 
AIM Physical Conditioning .20* .28* .32* .18* (.61) 
AIM Leadership .11* .28* .59* .06 .01 (.70) 

Note. /iE4 = 434-435 ; «E5 = 860-861; nge = 537. Correlations are uncorrected. Intemal consistency relij 
estimates (coefficients alpha) are in parentheses. 

*p < .05 (one-tailed). 

^' Some soldiers who had more than 10% of their AIM responses missing also exhibited patterned responding. Thus, 
the reported number of soldiers eliminated for missing data and the reported number of soldiers eliminated for 
patterned responding are not mutually exclusive. 
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Descriptive statistics for the six AIM scores, by subgroup (pay grade, race, gender, and 
CMF cluster) are presented in Tables 8.3 through 8.14. Raw and conditional effect sizes were 
calculated using methods described in Chapter 3. Tables 8.3 through 8.14 provide little evidence 
of large subgroup differences on any of the AIM scores. 

Table 8.3. Subgroup Differences by Pay Grade, Gender, and Race for AIM Dependability 

Raw Conditional 

Group n M SD     Effect Size     p    n M SD     Effect Size     p 

E4 
Gender 
Female 74 1.32 0.25 0.76       <.001 64        1.25        0.25 0.52 .006 

Male 354 1.12 0.25 311 1.12        0.25 

Race 
Black 90 1.19 0.26        0.17 .153 87        1.17        0.24       -0.07 .608 

White 290 1.14 0.26 288        1.19        0.26 

E5 
Gender 
Female 107 1.30 0.23 0.33 .002 88        1.26        0.24 0.17 .366 

Male 751 1.23 0.22 - 659        1.22        0,22 

Race 
Black 238 1.23 0.22        0.03 .695 237        1.22        0,21        -0.16 .187 
White 511 1,23 0,23 510        1,26        0.23 

E6 
Gender 
Female 57 1.37 0.18        0.55       <.00! 46        1.33        0,16 0.30 .163 
Male 479 1.25 0.21 415        1,26        0.22 

Race 
Black 175 1.30 0,20        0,27 .004 174        1,30        0.20 0.07 ,653 

White 290 1.24 0.22 287        1,29        0.22 

Grade 
E5 861 1.23 0,23 0,28       <.001 747        1,24        0.22 0.22 .037 

E4 434 1.16 0.26 

E6 537 1,26 0,21 0,12 .041 461 1,30        0.21 0.26 ,022 

E5 861 1,23 0,23 

E6 537 1,26 0.21 0,39       <,001 461 1.30        0,21 0.45       <,001 

E4 434 1,16 0.26 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/S£) referent group. Referent 
groups (e.g., males) are listed second in each pair.p-values reflect significance levels for two-tailed r-tests of 
differences between subgroup means. 
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747 1,24 0.22 

375 1,18 0.25 

461 1,30 0.21 

747 1,24 0.22 

461 1.30 0,21 

375 1.18 0,25 



Validity Estimates 

Criterion-related validity was examined by computing zero-order correlations between 
the AIM scores and the criterion scores described in Chapter 3. Correlations were computed 
separately for E5 and E6 Soldiers, and differences between corresponding correlations (across 
pay grades) were tested for statistical significance. All correlations were corrected for direct 
range restriction and criterion um-eliability per methods described earlier (cf Chapter 4). 
Corrected and raw correlations are presented in Table 8.15. 

The Work Orientation and Leadership scales exhibited high levels of validity for 
predicting observed and expected future performance among E5 Soldiers (Work Orientation: r = 
.40 and r = .46, respectively; Leadership: r = .33; r = .43, respectively), but significantly lower 
validity estimates for E6 Soldiers (Work Orientation: r = .13 and r = .17, respectively; 
Leadership: r = .09 and r = .12, respectively), though estimates for Work Orientation were still 
significantly greater than zero. 

Such differences in the E5 and E6 validity estimates may indicate that temperament- 
related variation in performance is less critical to successful performance at the E6 level, relative 
to the E5 level, or simply that most E6 Soldiers possess the requisite levels of the traits assessed 
by the AIM. Although the means and standard deviations of E5 and E6 Soldiers on the AIM 
scales tend to be quite similar, it is quite possible that if temperament is less critical to E6 
performance, then—all other things being equal—lower levels of temperament among E6 
Soldiers would be sufficient for performing their jobs successfully. Thus, although the E5 and E6 
means on the AIM scales are similar, more E6s may fall within the range of temperament that is 
sufficient for performance at their given pay grade, effectively attenuating the E6 validity 
estimates relative to the E5 estimates for the AIM scales. 

Validity estimates for the Dependability and Physical Conditioning scales were low but 
statistically significant among E5 Soldiers for both observed (.17 for Dependability, .15 for 
Physical Conditioning) and expected future performance (.21 for Dependability, .16 for Physical 
Conditioning). Among E6 Soldiers, however, these scales showed little validity (r = -.02 and r = 
.03 for observed performance, respectively; r = .02 and r = .06 for expected performance, 
respectively). Although these differences between E5 and E6 correlations appear sizable, they 
are not statistically significant. 
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Table 8.5. Subgroup Differences by Pay Grade, Gender, and Race for AIM Adjustment 

Raw Conditional 

Group M SD     Effect Size     p M SD     Effect Size     p 

E4 
Gender 
Female 74 1.17 0.23 

Male 355 1.18 0.21 

Race 

Black 90 1.17 0.22 

White 290 1.17 0.22 

:5 
Gender 
Female 107 1.13 0.24 
Male 751 1.21 0.22 

Race 

Black 238 1.21 0.21 

White 511 1.19 0.23 

16 
Gender 
Female 57 1.18 0.20 
Male 479 1.22 0.21 

Race 
Black 175 1.25 0.20 
White 290 1.20 0.21 

Grade 

E5 861 1.20 0.22 
E4 435 1.17 0.22 

E6 537 1.22 0.21 
E5 861 1.20 0.22 

E6 537 1.22 0.21 
E4 435 1.17 0.22 

-0.04 

-0.03 

0.10 

-0.20 

0.22 

0.12 

0.07 

0.20 

.749 

.826 

-0.36       <.001 

.184 

.153 

.018 

.013 

.234 

.001 

64 1.12 0.24 

311 1.18 0.21 

87 1.14 0.22 

288 1.16 0.22 

88 1.06 0.23 
659 1.20 0.22 

237 1.14 0.21 
510 1.11 0.23 

46 1.10 0.20 
415 1.23 0.20 

174 1.20 0.19 
287 1.13 0.21 

747 1.13 0.22 
375 1.15 0.22 

461 1.16 0.20 
747 1.13 0.22 

461 1.16 0.20 
375 1.15 0.22 

-0.28 

-0.09 

-0.64 

0.12 

-0.64 

0.31 

-0.10 

0.17 

0.07 

.192 

.585 

<.001 

.316 

.003 

.031 

.408 

.124 

.573 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/SD referent group. Referent 
groups (e.g., males) are listed second in each pair, /(-values reflect significance levels for two-tailed t-tests of 
differences between subgroup means. 
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Table 8.7. Subgroup Differences by Pay Grade, Gender, and Race for AIM Work Orientation 

Raw Conditional 

Group n M SD Effect Size P n M SD Effect Size P 

E4 
Gender 
Female 74 1.28 0.24 0.30 .020 64 1.25 0.24 0.31 .111 
Male 355 1.20 0.26 311 1.17 0.26 

Race 

Black 90 1.19 0.22 -0.06 .615 87 1.19 0.21 -0.11 .460 
White 290 1.21 0.27 288 1.22 0.27 

E5 
Gender 
Female 107 1.30 0.21 0.06 .551 88 1.29 0.21 0.12 .490 
Male 751 1.28 0.25 659 1.26 0.25 

Race 
Black 238 1.25 0.23 -0.17 .032 237 1.25 0.23 -0.22 .068 
White 511 1.29 0.25 510 1.31 0.25 

E6 
Gender 
Female 57 1.34 0.20 0.02 .871 46 1.35 0.22 0.04 .871 
Male 479 1.33 0.22 415 1.34 0.22 

Race 
Black 175 1.32 0.20 -0.09 .358 174 1.34 0.21 -0.08 .590 
White 290 1.34 0.23 287 1.35 0.23 

Grade 
E5 861 1.29 0.24 0.27 <.001 747 1.28 0.24 0.28 .010 
E4 435 1.22 0.26 375 1.21 0.26 

E6 537 1.33 0.22 0.19 .002 461 1.35 0.22 0.27 .012 
E5 861 1.29 0.24 747 1.28 0.24 

E6 537 1.33 0.22 0.45 <.001 461 1.35 0.22 0.54 <.001 
E4 435 1.22 0.26 375 1.21 0.26 

Note. Raw effect sizes calculated as {M of non-referent group - M of referent groupySD referent group. Referent 
groups (e.g., males) are listed second in each pair. /?-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 
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Table 8.9. Subgroup Differences by Pay Grade, Gender, and Race for AIM Agreeableness 

Raw Conditional 

Group n M SD Effect Size P n M SD Effect Size P 

E4 
Gender 
Female lA 1.25 0.22 0.18 .152 64 1.24 0.22 0.06 .740 

Male 355 1.21 0.24 311 1.22 0.24 

Race 
Black 90 1.22 0.23 0.09 .457 87 1.23 0.24 -0.02 .880 

White 290 1.20 0.25 288 1.23 0.24 

E5 
Gender 

Female 107 1.25 0.22 -0.03 .755 88 1.26 0.22 -0.05 .770 

Male 750 1.26 0.23 658 1.27 0.24 

Race 
Black 238 1.26 0.22 0.05 .509 237 1.26 0.22 -0.05 .670 

White 510 1.25 0.24 509 1.27 0.24 

E6 
Gender 
Female 57 1.28 0.23 -0.02 .865 46 1.29 0.25 -0.13 .560 
Male 479 1.29 0.22 415 1.31 0.22 

Race 
Black 175 1.33 0.21 0.34 <.001 174 1.33 0.21 0.28 .050 
White 290 1.26 0.23 287 1.27 0.23 

Grade 
E5 860 1.26 0.23 0.18 <.001 746 1.26 0.23 0.14 .220 
E4 435 1.21 0.24 375 1.23 0.24 

E6 537 1.29 0.22 0.12 .041 461 1.30 0.22 0.17 .130 
E5 860 1.26 0.23 746 1.26 0.23 

E6 537 1.29 0.22 0.30 <.001 461 1.30 0.22 0.30 .020 
E4 435 1.21 0.24 375 1.23 0.24 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent groupySZ) referent group. Referent 
groups (e.g., males) are listed second in each pair. /?-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 

8-11 



8 

Ik 

§ 

I 
0 
c 

C 
Si 

Vi 

w 

i 

o 

o 

■^ e\ o tn 
■<»■ <N w ^< 
o o o o 

« vo r- 
m '-< »— 
o o o 

o 

o o   ■  o 
— o 

o 

so <« 

♦ * 
oo Tt rr 
.— «n m 
o o o 

en 
O 

O 

OS 

© 

00 
en 

f»i oo -^ f*i in oc 
<S  tS  «N  <N  «N  «N 
o o o c5 o o 

<N r~ Tf m in M-s TT 
<N oi <N es <s <N <N 
o o o o o o o 

ON  m m  •-"  00  oo 
C-l  *N  <N   <S   —   — 

O  «   t~-   <N  O   —«  •-< 
fn  M  >—   <N  «S  <N  tN 

rf   O   Tf   «   O   — 
m <s in —< — ts 

t-~ — Oi OS <N •* m 
« (S vo «^ •- <N m 

« 
2S 
o Q 

o o < S s 
Bj o B. o e 
O J o o » 

BJ — <N eo la- in so 

r- —< ■^ oo CN 
(S  .-< f<l ^ — 
o o o d o 

■*  fS  <N  to 
—  O  <N  O 
d d d d 

OS 
O 

i  f^ s 
O o o o o 

o 
o o 

m C-) M 
— o —• 
odd 

« 
d d d d 

m 

.— fn OS M <S 
O  tS  O  (S  -- 
d d d d d 

CN ^ m ^ rj- m 
<N  CN  tN  JS (N  CN| 
d d d d d d 

<N -rr f^ •^ en en en 
fS <N <s <S c-» (S <s 
di di <:i <S di di di 

oo «n O so <n (N 
ts tN en es ts <N 

OS  OS  rt-  t~-  rj-  so  so 
<S  <S  P^  M  (N  CN   M 

«ri OS o en ,_( 
en s t~- in 

— t~- en O Os oo O 
00 en p^i 00 l~- m so 

en e< 00 

in vd O 

« 
22 
O Q s 

pa -: <N en Tf 

<n 
o 

~ r~- r^ 
O en r^) 
d d d 

♦ 
en m    i   O 
«N -^    I   m 
d d      d 

o OO 
en 

1   -< O 
!   O <n 

O O o o 

♦ 
«n in m 
O O in 
d d d 

m o — 
o — — 

o 
so 

o o o o 

O in o 
en ts «s 
d d d d d 

OS o 
en 

en r^ en (S O O 
<N fs| r-i (S (S (S 
d d d d d d 

SN  O^  -^   CN   —   O  <N 
(S — M M e^ rs| M 
d d d d d d d 

—« TT m t~- o 
en »s en e-i en 

<s so r~ 00 00 OS OS 
fn M cN es (N en M 

O in rf cs in in 
in —■ r~- -^ <n <s 

OS 
in 

O OS m m OS t~- 
<N OS so so tN en 

o P C CQ 

W .— eN en 
o o g 
in t« O 

II .a 

o J 
.. <u 
as ^ 

O   S 

O -2 •a « as «  ft! 
g-3 o c 
0.2 

O c 

is 

§ 
so 

Si    A 

8-S 
« c 
« s 
S te 

« s, 
« -^ 
? a 

ad t» 

&3 g 

II « 
H   ? 
ss 
fa' II 
.2 S 
IS 
1-2 

o 
"S 
3 
E 
I o 

4>    II 

II 

< 

*i t-    I 

M   I*- 
> T3 

oii; 

&S 00 Is 
« c 
ts g 

S    N 

2 ^ 
* S o o 

if 
^1 

< 
g o 

em X! 
m s 
c CU 
C8 =a 

a II 
II <; 

ao o 
«  IP 

u A 

lg 
c « 
i a « Is 
.2PS 

o % 

& o 
^ J 

« _ 
■a g 

es   O 

■a 

'3 
I 
o t 
e 
!S 
tffl 

o 
c 
es 
Q 

i'^     ^ 

,a 

« 
in 
o 

8-12 



Table 8.11. Subgroup Differences by Pay Grade, Gender, and Race for AIM Physical Conditioning 

Raw Conditional 

Group n M SD Effect Size P n M SD     Effect Size P 

E4 
Gender 
Female 74 1.21 0.34 0.14 .287 64 1.05 0.32 -0.26 .206 

Male 355 1.17 0.28 311 1.12 0.28 

Race 
Black 90 1.17 0.27 0.00 .970 87 1.05 0.26 -0.24 .123 

White 290 1.17 0.30 288 1.12 0.29 

E5 
Gender 
Female 107 1.23 0.28 0.01 .948 88 1.16 0.29 -0.25 .173 

Male 750 1.23 0.29 658 1.23 0.29 

Race 
Black 238 1.23 0.27 0.03 .737 237 1.17 0.27 -0.17 .143 

White 510 1.22 0.30 509 1.22 0.30 

E6 
Gender 
Female 57 1.25 0.23 0.09 .529 46 1.19 0.23 -0.19 .370 

Male 479 1.23 0.27 415 1.24 0.27 

Race 
Black 175 1.24 0.24 0.07 .418 174 1.19 0.24 -0.18 .215 

White 290 1.22 0.28 287 1.24 0.28 

Grade 
E5 860 1.23 0.29 0.18 <.O01 746 1.19 0.29 0.38 <.001 

E4 435 1.18 0.29 375 1.08 0.29 

E6 537 1.23 0.27 -0.01 .895 461 1.22 0.26 0.09 .414 

E5 860 1.23 0.29 746 1.19 0.29 

E6 537 1.23 0.27 0.18 .003 461 1.22 0.26 0.47 <.001 

E4 435 1.18 0.29 375 1.08 0.29 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/5Z) referent group. Referent 
groups (e.g., males) are listed second in each pair. /?-values reflect significance levels for two-tailed i-tests of 
differences between subgroup means. 
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Table 8.13. Subgroup Differences by Pay Grade, Gender, and Race for AIM Leadership 

Raw Conditional 

Group M SD     Effect Size     p M SD     Effect Size     p 

E4 
Gender 
Female 

Male 

Race 

Black 

White 

E5 
Gender 
Female 
Male 

Race 

Black 
White 

E6 
Gender 
Female 
Male 

Race 
Black 
White 

Grade 

E5 
E4 

E6 
E5 

E6 
E4 

74 

355 

90 

290 

107 
751 

238 
511 

57 
479 

175 
290 

861 
435 

537 
861 

537 

435 

1.25 

1.20 

1.20 

1.21 

1.25 
1.28 

1.25 
1.28 

1.26 
1.33 

1.29 
1.35 

1.27 
1.21 

1.32 
1.27 

1.32 
1.21 

0.27 

0.24 

0.21 

0.26 

0.22 

0.23 

0.19 
0.24 

0.21 
0.21 

0.21 
0.21 

0.23 

0.24 

0.21 
0.23 

0.21 
0.24 

0.18 

-0.03 

-0.10 

-0.13 

-0.32 

-0.26 

.169 

.779 

.332 

.073 

.025 

.006 

0.26       <.001 

0.21       <.001 

0.45       <.001 

64 1.33 0.26 

311 1.20 0.24 

87 1.28 0.20 

288 1.25 0.26 

88 1.29 0.22 

659 1.26 0.23 

237 1.28 0.19 

510 1.27 0.24 

46 1.32 0.23 

415 1.34 0.21 

174 1.33 0.21 

287 1.33 0.21 

747 1.28 0.23 

375 1.26 0.25 

461 1.33 0.21 

747 1.28 0.23 

461 1.33 0.21 

375 1.26 0.25 

0.51 

0.12 

0.11 

0.03 

-0.09 

0.00 

0.05 

0.23 

0.26 

.008 

.374 

.542 

.783 

.676 

.998 

.619 

.041 

.030 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/SD referent group. Referent 
groups (e.g., males) are listed second in each pair. /?-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 
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Lastly, the Adjustment and Agreeableness scores exhibited Uttle to no validity for 
predicting the observed performance of E5 and E6 Soldiers. Nevertheless, the validity of the 
Adjustment score among E6 Soldiers was significant when predicting expected future 
performance (r =. 19). 

Differential Prediction Analyses 

Table 8.16 presents the results of differential prediction analyses for AIM scores by pay 
grade and criterion, examining gender and race as the demographic variables of interest. ^° Overall, 
the results provide little evidence of differential prediction (i.e., slope bias). In the cases where 
differential prediction was evident, the better prediction appeared to be for the minority poup. 
For example, the Adjustment score was more predictive of expected future performance for 
black E6 Soldiers (d = 0.29) than for white E6 Soldiers (l> = 0.05). 

Although no evidence of intercept bi^ emerged for race-based comparison, evidence of 
intercqjt bias did emerge for gender-based comparisons when predicting expected future 
performance. Specifically, women had expected performance scores that were roughly 0.34 to 0.47 
point lower than men (at mean levels of the AIM scores). These findings suggest that the AIM 
scores would tend to overpredict females' expected future performance if a common regression 
equation were used. 

AIM Summary 

Several AIM scores showed promise as predictors for future E4-to-E5 NCO promotion 
decisions (in particular Work Orientation and Leadership), but they exhibited less promise as 
predictore for future E5-to-E6 NCO promotion decisions. Such validity differences may indicate 
that temperament-related attributes are less critical to successful NCO performance at tiie E6 
level than at the E5 level, or simply that most E6 Soldiers possess the requisite levels of the traits 
Msessed by the AIM. 

Although analyses revealed few differences among subgroups on tiie AIM scores, tiiere 
was evidence of intercept bias for gender (females' performance being overpredicted) when 
predicting expected future performance. Nevertheless, little evidence emerged that suggested 
AIM scores (in general) would be differentially predictive of future NCO performance. 

Biographical Information Questionnaire (BIQ) 

The BIQ measures eight temperament constructs important to effective NCO performance: 
Hostility to Authority, Manipulativeness, Social Maturity, Tolerance for Ambiguity, Openness, 
Emergent Leaderehip, Social Perceptiveness, and Interpereonal Skill. Descriptions of the BIQ scales 
reflecting each of these constructe are shown in Table 8.17. These constracts are closely related to 

* All AIM scores were standardized within pay grade to ease interpretation of the unstandardized regression 
weights prior to conducting these analyses. The demographic variables were coded as follows for purposes of 
analysis: race (white = 0, black =1), gender (male = 0, female =1). 
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several NC021 KSAs: (a) Conscientiousness/Dependability, (b) Level of Integrity and Discipline on 
the Job, and (c) Adherence to Regulations, Policies, and Procedures (Knapp et al., 2002). 

Table 8.16. Differential Prediction Analyses for AIM Scores 

Demographic 
Main Effect 

AIM Score I 
Gender 

M      F 

vlain Effect 
Race 

r 
Criterion/Predictor Gender 

M      F 

Race 
Gender Race W B W B 

Observed Performance Composite 
E5 Soldiers 
AIM Dependability -.16 .00 .11 .03 .04 .22, .12 .03 .04 .26 
AIM Adjustment -.12 -.01 .04 .05 .02 .07 .05 .05 .02 .08 
AIM Work Orientation -.19 .02 .21 .48, .21 .26 .26 .45 .24 .30 
AIM Agreeableness -.15 -.02 .01 .01 -.06 .15a .01 .01 -.07 .18 
AIM Physical Conditioning -.15 -.00 .11 -.03 .03 .18 .13 -.03 .04 .21 
AIM Leadership -.18 -.01 .17 .40 .20 .20 .21 .37 .24 .21 

E6 Soldiers 
AIM Dependability -.08 -.11 .00 -.08 .04 -.08 .00 -.07 .06 -.09 
AIM Adjustment -.04 -.16 .03 .28 .04 .14 .04 .32 .06 .16 
AIM Work Orientation -.13 -.12 .07 .12 .08 .06 .09 .13 .12 .06 
AIM Agreeableness -.12 -.14 -.01 .01 -.05 .11 -.01 .02 -.07 .11 
AIM Physical Conditioning -.12 -.12 .02 .05 .02 .01 .02 .05 .02 .01 
AIM Leadership -.13 -.11 .05 -.04 .07 -.02 .07 -.05 .09 -.02 

Expected Future Performance Composite 
E5 Soldiers 
AIM Dependability -.38* .02 .14 .05 .05 .20 .14 .05 .05 .21 
AIM Adjustment -.35* .00 .03 .02 .02 .09 .03 .03 .03 .09 
AIM Work Orientation -.39* .03 .26 .42 .29 .22 .27 .38 .29 .22 
AIM Agreeableness -.37* .00 -.02 .03 -.08 .09 -.02 .03 -.08 .10 
AIM Physical Conditioning -.37* .01 .12 -.04 .05 .15 .12 -.04 .05 .15 
AIM Leadership -.37* .02 .25 .33 .32 .17 .25 .29 .33 .16 

E6 Soldiers 
AIM Dependability -.36 -.11 .04 -.13 .09a -.13 .05 -.08 .12 -.11 
AIM Adjustment -.34* -.19 .08 .34 .05 .29a .10 .26 .06 .25 
AIM Work Orientation -.44* -.12 .10 .10 .08 .11 .11 .07 .09 .09 
AIM Agreeableness -.44* -.15 .03 -.13 -.04 .12 .03 -.10 -.05 .10 
AIM Physical Conditioning -.44* -.13 .03 .13 .00 .05 .03 .09 .00 .04 
AIM Leadership -.47* -.11 .09 -.21 .09 .03 .11 -.18 .10 .03 

Note. Regression analysis sample sizes: KESGender = 591-596; nE5Race= 513-515; nE6Gender= 383-387; /lEeRace = 336- 
340. Smaller sample sizes underlie the reported correlations because they were calculated for each subgroup 
separately. Correlations are uncorrected. Bolded correlations are statistically significant, p < .05 (one-tailed). 

*p < .05 (two-tailed). 
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Table 8.17. BIQ Scale Descriptions 

Title Definition 

Tolerance for Ambiguity    This scale measures a pereon's preference for work environments in which the problems 
(and potential solutions) are unstractared and ill-defined. Those with high tolerance for 
ambiguity are comfortable working in rapidly changing work environments. Individimls 
scoring low prefer highly structured and predictable work settinp. 

Opeimess This scale measures the degree to which a person is open to new ideas and 
experiences. High scorers on this scale are curious, imaginative, have broad interests, 
and enjoy learning new things. Individuals low in openness dislike extensive thought 
and contemplation and tend to be set in their ways of doing things. 

Hostility to Authority The degree to which a person respects and is willing to follow legitimate authority 
figures. High scorers are expressively angered by authority figures and may actively 
disregard their instructions and policies. Low scorers accept directives fi"om superiors 
and easily adapt to structured work environments. 

Manipulativeness The degree to which the individual is straightforward and open in his/her 
interpersonal relationships. Those scoring high in this scale routinely use deception, 
lies, and short cuts in dealing with others. They are prone to treating othere as objects 
to be used for pereonal gain and gratification. Low scoring individuals tend to be 
sincere, aboveboard and straightforward when interacting with othiere. 

Social Maturity A willingness to follow societal rules and regulations. High scorere terid to be law- 
abiding and respectful of the rights and property of others. They willingly conform to 
societal laws, customs, and expectations. Low scorers are highly rebellious and have 
a history of violating rules and norms. 

Social Perceptiveness This scale measures the degree to which a person can discern and recognize othere' 
emotions and likely behaviors in interpersonal situations. Persons high in social 
insight are good at underetanding others' motives and are less likely to be "caught off 
guard" by unexpected interpersonal behaviors. 

Interpersonal Skill This scale measures the degree to which a pereon establishes smooth and effective 
inteipersonal relationships with others. Interpereonally skilled individuals are good 
listeners, behave diplomatically, and get along well with others. Persons with low 
scores on this measure have difficulty working with others and may intentionally or 
unconsciously promote interpereonal conflict and cause hurt feelings. 

Emergent Leaderehip The scale measures the degree to which a person takes on leadership it>les in groups 
and in his or her interactions with others. High scorere on this scale are looked to for 
direction and guidance when group decisions are made and readily take on leaderehip 
roles. 

Instrument Description 

Previous research has shown that biodata scales can be used to measure personality 
constructs, have higher criterion-related validity, and are less easily faked than traditional self- 
report personality assessments (e.g., KilcuUen, White, Mumford, & Mack, 1995). The 156 self- 
report items that constitute the BIQ reflect prior behaviors and reactions to specific life events 
indicative of the targeted psychological constructs, BIQ items were drawn from existing biodata 
instruments the Army has used for operational and research purposes. 
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Items measuring Hostility to Authority, Manipulativeness, and Social Maturity were drawn 
from the Army's Assessment of Right Conduct (ARC). These three scales have been related to 
delinquency criteria and are being used for operational screening and assessment in the Army. 
Previous research has linked these attributes to (a) completion of the Special Forces Assessment 
and Selection (SFAS) course and (b) a lower incidence of disciplinary infractions among NCO and 
first-term enlisted personnel (e.g., KilcuUen, Mael, Goodwin, & Zazanis, 1999). 

Items measuring Tolerance for Ambiguity and Openness were drawn from a biodata 
instrument that has been used to measure adaptability. In previous research, these scales were 
related to the performance of Special Forces in Robin Sage, a military exercise consisting of 
ambiguous and unforeseen dilemmas designed to mimic the Special Forces operational 
environment (KilcuUen, Chen, Zazanis, Carpenter, & Goodwin, 1999). In this exercise, the team 
leader's Tolerance for Ambiguity and Opeimess scores were primary determinants of the SF 
team's ability to overcome these challenges and perform successftiUy. 

Items for the remaining three biodata scales—Emergent Leadership, Social Perceptiveness, 
and Interpersonal Skill—^were drawn from ARI-sponsored research involving determinants of 
military and civilian leadership effectiveness. In research with Army civihans, these measures, 
along with individual differences in supervisors' Tolerance for Ambiguity and Openness, were 
related to effective job performance (KilcuUen, White, Zacarro, & Parker, 2000). Social 
Perceptiveness and Interpersonal Skills were most important to supervisory performance at lower 
levels. Tolerance for Ambiguity and Openness were sfronger determinants of successfiil leadership 
at higher levels of responsibility where the nature of the work was less structured and ill-defined. 

In developing the BIQ, all candidate items were reviewed for construct relevance, 
response variability, readability, non-intrusiveness, and neutrality with respect to social 
desirabiUty. The surviving items were pilot tested and revised based on internal consistency 
reliability and susceptibility to faking. 

Response Formats and Scoring 

Soldiers were asked to indicate the extent to which each of the 156 BIQ items described 
themselves using a four- to five-option Likert rating scale. Response options on the BIQ were 
scored rationally, based on the presumed relationship of the item responses to the underlying 
psychological construct. Scores for each BIQ scale were calculated by averaging Soldiers' 
responses across items corresponding to the construct reflected by the given BIQ scale. 

Results 

Data Preparation 

Soldiers' responses to BIQ items were screened prior to conducting any validation 
analyses. BIQ data were first reviewed for missing responses. We retained only individuals who 
responded to at least 90% of BIQ items (141 out of 156). Out of the 1,877 Soldiers who 
completed the BIQ, only 37 provided fewer than 141 responses. These 37 Soldiers were 
eliminated from all fiirther BIQ analyses. Based on a carefiil review by two psychologists for 
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evidence of patterned responding (e.g., a Soldier always choosing response option "a"), 26 
Soldiers' BIQ data were removed from farther analyses. In sum, 1,817 Soldiers had usable BIQ 

■5 I 

data for subsequent analyses. 

Descriptive Statistics 

Table 8.18 presents coefficients alpha and intercorrelations for the BIQ scores by pay 
grade. With the exception of coefficients alpha for the BIQ Tolerance for Ambiguity and BIQ 
Interpersonal Skill scales, all BIQ scales had coefficients alpha greater than .60. 

Descriptive statistics for the eight BIQ scores are presented by subgroup in Tables 8.18 
through 8.34, Raw and conditional effect sizes were calculated by methods summarized in 
Chapter 3. Overall, Tables 8.18 through 8.34 provide little evidence for large subgroup 
differences on any of the BIQ scores. 

Validity Estimates 

Zero-order correlations were computed seperately for E5 and E6 Soldiers, and differences 
between corresponding correlations (across pay grades) were tested for statistical significance. 
All correlations were corrected for criterion unreliability and direct range restriction on tiie 
predictor using methods described earlier (cf Chapter 3). Raw and corrected correlations are 
presented in Table 8.35. 

The Leaderehip and Social Perceptiveness scores exhibited moderate to high validity 
estimates against observed performance (.33 and .21, reqjectively) and expected fature 
performance (.42 and .25, respectively) among E5 Soldiere, but significantly lower estimates E6 
Soldiere (.05 and -.02 for observed performance, respectively; .09 and .04 for expected 
performance, respectively). These observed differences between E5 and E6 validity estimates were 
statistically significant (j) < .05). Like the pay grade differences found for several of the AIM 
scores, the differences in E5 and E6 validity estimates may indicate these temperament constructs 
are less predictive of successful perfomiance at the E6 level than at the E5 level, or simply that E6 
Soldiere have the requisite levels of the these temperaments. 

Several of the BIQ scores (Hostility to Authority, Manipulativeness, and Interpersonal 
Skill) showed low but statistically significant validity estimates against observed and expected 
fature performance for E5 and E6 Soldiers. Validity estimates for Tolerance for Ambiguity were 
low for both E5 and E6 Soldiere, yet these estimates were statistically significant for E5 Soldiers. 
The differences between E5 and E6 correlations for this set of BIQ scores were neither sizable 
nor statistically significant. Lastly, tiie BIQ Social Maturity and Openness scores exhibited little 
to no criterion-related validity for E5 and E6 Soldiers. 

" Some soldiers who had more than 10% of their BIQ responses missing also exhibited patterned responding. Thus, 
the reported number of soldiers eliminated for missing data and the reported number of soldiers eliminated for 
patterned responding are not mutually exclusive. 
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Table 8.18. BIQ Score Intercorrelations and Reliability Estimates 

BIQ BIQ BIQ BIQ BIQ 
Predictor Host BIQ Social Social Toler BIQ BIQ Interpers 

Auth Manip Percept Mat Ambig Open Leader Skill 
E4 Soldiers 
BIQ Hostility to Authority (.71) 
BIQ Manipulativeness .61* (.75) 
BIQ Social Perceptiveness .04 -.14* (.80) 
BIQ Social Maturity -.67* -.66* -.02 (.74) 
BIQ Tolerance for Ambiguity -.29* -.36* .23* .24* (.41) 
BIQ Openness .04 -.06 .46* -.03 .33* (.66) 
BIQ Leadership .04 -.09* .66* -.06 .27* .42* (-79) 
BIQ Interpersonal Skill -.54* -.52* .24* .41* .36* .08* .20* (.52) 

E5 Soldiers 
BIQ Hostility to Authority (.72) 
BIQ Manipulativeness .59* (.77) 
BIQ Social Perceptiveness .09* -.15* (.83) 
BIQ Social Maturity -.62* -.59* -.08* (.69) 
BIQ Tolerance for Ambiguity -.35* -.39* .24* .22* (.52) 
BIQ Openness .13* .01 .48* -.11* .27* (.68) 
BIQ Leadership .04 -.18* .69* -.06* .31* .45* (•82) 
BIQ Interpersonal Skill -.53* -.55* .20* .44* .40* .12* .19* (.52) 

E6 Soldiers 
BIQ Hostility to Authority (.71) 
BIQ Manipulativeness .57* (.75) 
BIQ Social Perceptiveness .07* -.12* (.83) 
BIQ Social Maturity -.55* -.61* -.13* (.67) 
BIQ Tolerance for Ambiguity -.25* -.34* .24* .18* (.34) 
BIQ Openness .13* .00 .44* -.13* .18* (.62) 
BIQ Leadership .02 -.21* .61* -.09* .25* .44* (.80) 
BIQ Interpersonal Skill -.54* -.55* .15* .43* .27* .03 .12* (.56) 

Note. nE4= 430; HES = 862; n^e ~ 522-523. Correlations are uncorrected. Internal consistency reliability 
estimates (coefficients alpha) are in parentheses. 

*p < .05 (one-tailed). 
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Table 8.19. Subgroup Differences by Pay Grade, Gender, and Race for BIQ Hostility to 
Authority 

Raw Conditional 

Group n M SD     Effect Size     p n M SD     Effect Size     p 

B4 
Gender 
Female 74 2.84 0.55       -0.39 .002 65        2.95        0.56       -0.26 .209 

Male 351 3.07 0.57 307        3.09        0.55 

Race 
Black 87 3.06 0.60        0.07 .556 84        3.09        0.56 0.25 .132 
White 290 3.02 0.55 288        2.95        0,55 

E5 

Gender 
Female 109 2.84 0.63       -0.05 .649 90       2.91        0.64 0.08 .127 

Male 749 2.86 0.58 655        2.86        0.58 

Race 
Black 238 2.86 0.63 0.04 .658 237        2.93        0.62 0.17 .180 
White 509 2.84 0.57 508        2.84        0.57 

E6 
Gender 
Female 53 2.67 0.48       -0.09 .527 42        2.79        0.54 0.18 .401 
Male 469 2.72 0.55 409        2.70       0.55 

Race 
Black 172 2.71 0.54       -0.01 ,905 171        2.76        0,55 0,06 ,652 

White 283 2,72 0.55 280        2.73'      0.55 

Grade 
E5 862 2.86 0.59       -0.29       <.001 745        2.89        0.59       -0.24 .044 

E4 430 3.03 0.57 372        3.02        0.55 

E6 523 2.72 0.55       -0.24       <,001 451        2,74        0,55       -0,24 .025 
E5 862 2.86 0.59 745        2.89        0.59 

E6 523 2.72 0.55       -0.54       <.001 451        2.74        0.55       -0.50       <.001 

E4 430 3.03 0,57 372        3.02        0.55 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/SD referent group. Referent 
groups (e.g., males) are listed second in each pair, p-values reflect significance levels for two-tailed Mests of 
differences between subgroup means 
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Table 8.21. Subgroup Differences by Pay Grade, Gender, and Race for BIQ Manipulativeness 

Raw Conditional 

Group n M SD Effect Size P n M SD Effect Size     p 

E4 
Gender 
Female 74 2.41 0.44 -0.35 .005 65 2.41 0.48 -0.35          .754 

Male 351 2.61 0.57 307 2.61 0.55 

Race 

Black 87 2.66 0.55 0.19 .124 84 2.57 0.54 0.22          .149 

White 290 2.56 0.56 288 2.45 0.54 

E5 

Gender 

Female 109 2.34 0.61 -0.13 .210 90 2.31 0.58 -0.21          .258 

Male 749 2,41 0.54 655 2.42 0.54 

Race 
Black 238 2.46 0.59 0.18 .026 237 2.39 0.57 0,12         .316 

WWte 509 2.37 0.53 508 2.33 0.53 

E6 
Gender 
Female         53        2.19        0.41 -0.22         .126                42 2.22 0.41        -0.13          .577 
Male          469        2.30       0.49 409 2.28 0.48 

Race 
Black          172        2.33        0.50 0.13         ,213               171 2.26 0.50        0.02         ,887 
White         283        2.27        0.45 280 2.25 0.45 

Grade 
E5              862        2.40        0.55 -0,30       <,00I               745 2,36 0,54       -0,28         .015 
E4              430        2.57        0.56 372 2.51 0,54 

E6              523        2.29        0.49 -0.20       <.(X)1               451 2,25 0,47       -0,20         .066 
E5              862        2.40       0,55 745 2.36 0.54 

E6              523        2.29        0.49 -0.50       <.001               451 2.25 0.47       -0.47       <.001 
E4              430        2.57        0.56 372 2.51 0.54 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/SD referent group. Referent 
groups (e.g., males) are listed second in each pair, p-values reflect significance levels for two-tailed r-tests of 
differences between subgroup means. 
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Table 8.23. Subgroup Differences by Pay Grade, Gender, and Race for BIQ Social 
Perceptiveness 

Raw Conditional 

Group n M SD Effect Size P n M SD Effect Size P 

E4 
Gender 
Female 74 3.61 0.48 0.16 .217 65 3.72 0.5 0.15 .474 
Male 351 3,53 0.53 307 3.64 0.5 

Race 

Black 87 3.57 0.52 0.05 .658 84 3.69 0.52 0.02 .880 
White 290 3.55 0.5 288 3.67 0.5 

E5 

Gender 

Female 109 3.54 0.5 -0.02 .858 90 3.65 0.51 0,19 .279 
Male 749 3.55 0.53 655 3.55 0.53 

Race 
Black 238 3.52 0.55 -0.09 .249 237 3.57 0.55 -0.13 .283 
White 

E6 

509 3.57 0.52 508 3.63 0.52 

Gender 
Female         53        3,42        0.49 -0.27         .064                42 3,49 0.5       -0.19         ,382 
Male          469        3,55        0.48 409 3.58 0.48 

Race 
Black   172   3.59   0.5 0.10   .327      171 3.55 0.49   0.07   ,647 

White   283   3,54   0,48 280 3,52 0.48 

Grade 

E5     862   3.54   0,53 0,00   .998     745 3.6 0,53   -0.16   .185 

E4     430   3.54   0,53 372 3.68 0.5 

E6     523   3.54   0.49 -0.01   .884     451 3.53 0,48   -0,13   .242 

E5     862   3.54   0.53 745 3.6 0.53 

E6     523   3.54   0.49 -0.01   ,885     451 3,53 0.48   -0,29   ,031 

E4     430   3,54   0.53 372 3,68 0.5 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/S£) referent group. Referent 
groups (e.g., males) are listed second in each pair, p-values reflect significance levels for two-tailed f-tests of 
differences between subgroup means. 
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Table 8.25. Subgroup Differences by Pay Grade, Gender, and Race for BIQ Social Maturity 

Raw Conditional 

Group n M SD     Effect Size     p n M SD     Effect Size      p 

E4 
Gender 
Female 74 3.57 0.53 0.79       <.001                 65        3.54        0.55         0.72        <,001 
Male 351 3.06 0.64                                              307        3.08        0.64 

Race 

Black 87 3.21 0.72 0.15         ,223                 84        3.30       0.65        -0.04           .800 
White 290 3.12 0.64                                              288        3.32        0.62 

E5 

Gender 

Female 109 3.62 0.55 0.52       <.001                 90        3.63        0.57         0.51           .006 

Male 749 3.32 0.59                                              655        3.33        0.58 

Race 

Black 238 3.43 0,61 0.16         .042               237        3,51        0,59         0,09          .458 

WWte 509 3.33 0.58                                              508        3.45        0,57 

E6 
Gender 
Female 53 3.75 0.42 0.51       <.00I                 42        3.77        0.45         0.48           ,034 
Male 469 3.48 0.53                                              409        3.52        0,52 

Race 
Black 172 3.59 0,52 0.25   .010      171   3,71   0,52   0.22    ,154 

White 283 3.46 0,52                  280   3,59   0,52 

Grade 

E5 862 3,35 0.59 0.30  <.001      745   3,48   0,58   0.27    .011 

E4 430 3.15 0.65                  372   3,31   0,63 

E6 523 3.50 0.53 0.26  <.001      451   3.65   0.52   0.29    .009 

E5 862 3.35 0.59                  745   3.48   0.58 

E6 523 3.50 0.53 0.54  <.001      451   3.65   0.52   0.54   <.001 

E4 430 3.15 0.65                  372   3.31   0.63 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/S£) referent group. Referent 
groups (e.g., males) are listed second in each pair, /^-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 
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Table 8.27. Subgroup Differences by Pay Grade, Gender, and Race for BIQ Tolerance for 
Ambiguity 

Group 

Raw Conditional 

M SD     Effect Size     p M SD     Effect Size     p 

E4 
Gender 
Female 
Male 

Race 

Black 

White 

E5 

Gender 

Female 

Male 

Race 
Black 
White 

74 

351 

87 

290 

109 

749 

238 
509 

3.18 
3.14 

3.10 
3.17 

3.15 
3.22 

3.12 
3.28 

0.39 
0.40 

0.36 
0.41 

0.35 

0.43 

0,40 
0.41 

0.10 

-0.16 

-0.16 

,445 

.174 

,111 

-0.39       <.001 

65 3.21 0,39 

307 3.20 0.40 

84 3,18 0.38 

288 3.23 0,40 

90 3.16 0,37 

655 3,21 0.41 

237 3,11 0.41 

508 3,26 0.41 

0.01 

-0.13 

-0.11 

-0.35 

.529 

,245 

.611 

.277 

E6 
Gender 
Female 
Male 

Race 
Black 

WWte 

Grade 
E5 
E4 

E6 

E5 

E6 
E4 

53 
469 

172 

283 

862 

430 

523 
862 

523 

430 

3.23 
3.22 

3.15 
3.27 

3,21 
3,15 

3.22 
3.21 

3.22 

3,15 

0.28 
0.37 

0,33 
0,37 

0.42 
0.40 

0,36 
0.42 

0.36 
0.40 

0,04 

-0.32 

.804 

<.m\ 

0.16       <.001 

0.02 .735 

0,19 ,002 

42 3.26 0,27 

409 3.25 0.36 

171 3.21 0.33 

280 3,29 0.37 

745 3.18 0.41 

372 3.20 0.40 

451 3,25 0.36 

745 3.18 0.41 

451 3.25 0.36 

372 3.20 0,40 

0.03 

-0,22 

-0,05 

0.17 

0.12 

.521 

M6 

.661 

.114 

.344 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/SZ) referent group. Referent 
groups (e,g,, males) are listed second in each pair, jp-values reflect significance levels for two-tailed r-tests of 
differences between subgroup means. 
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Table 8.29. Subgroup Differences by Pay Grade, Gender, and Race for BIQ Openness 

Raw Conditional 

Group n M SD Effect Size P 

E4 
Gender 
Female lA 3.41 0.49 -0.05 ,671 

Male 351 3.43 0.50 

Race 
Black 87 3.49 0,49 0.16 .178 

White 290 3.41 0.49 

E5 

Gender 

Female 109 3,33 0.45 -0.11 .260 

Male 749 3.38 0.51 

Race 

Black 238 3.39 0.45 0.04 ,557 

White 509 3,37 0.52 

E6 
Gender 
Female 53 3.21 0.47 -0,27 .068 
Male 469 3.33 0,45 

Race 
Black 172 3.36 0.43 0,16 ,084 

White 283 3.28 0.47 

Grade 

E5 862 3.37 0.51 -0,12 .017 

E4 430 3.43 0.50 

E6 523 3,32 0.45 -0.11 .082 

E5 862 3,37 0.51 

E6 523 3,32 0.45 -0.22 <,001 

E4 430 3,43 0.50 

M SI?     Effect Size     p 

65 3,25 0,50       -0,52 .012 
307 3,50 0,49 

84 3.39 0.51 0.04 .783 

288 3.37 0,49 

90 3.21 0,44       -0,41 .022 

655 3.41 0.50 

237 3,27 0.44       -0.16 .158 
508 3.35 0,52 

42 3,10 0.48       -0.63 .005 
409 3.38 0.44 

171 3.23 0.42       -0.05 .746 
280 3.25 0.46 

745 3.31 0.50       -0.14 .221 
372 3.38 0.49 

451 3,24 0,45       -0,13 .213 
745 3,31 0,50 

451 3,24 0,45       -0.28 .034 
372 3.38 0,49 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/S£) referent group. Referent 
groups (e.g., males) are listed second in each pair, p-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 
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Table 8.31. Subgroup Differences by Pay Grade, Gender, and Race BIQ Leadership 

Raw Conditional 

Group n M SD     Effect Size P n M SD Effect Size P 

E4 
Gender 
Female 74 3.37 0.52       -0.01 .951 65 3.46 0.51 0.02 .925 

Male 351 3,37 0.50 307 3.45 0.49 

Race 
Black 87 3.42 0.47        0.13 .269 84 3.52 0.47 0.25 .110 

White 290 3.36 0.50 288 3.39 0.49 

E5 
Gender 

Female 109 3.50 0.47        0.00 .982 90 3.53 0,46 O.IO .560 

Male 749 3.50 0.51 655 3.48 0.51 

Race 

Black 238 3.51 0.50        0.05 .485 237 3.53 0.50 0.12 .300 

White 509 3.48 0.51 508 3.47 0.51 

E6 
n A  

Female 53 3.47 0.50 -0.27         ,070                42 3.51 0.55       -0.24         .282 
Male 469 3.59 0.44 409 3.61 0,44 

Race 
Black 172 3.57 0.48 -0.02         .814               171 3.59 0.49         0.14         .391 
White 283 3,58 0.43 280 3.53 0.43 

Grade 
E5 862 3.50 0.51 

E4 430 3.37 0.50 

E6 523 3.58 0,45 

E5 862 3.50 0.51 

E6 523 3,58 0.45 

E4 430 3,37 0.50 

0,26 ,001 745        3,50        0,50        0,10 ,412 
372        3.46        0,49 

0,15 .011 451        3,56        0,45 0.11 ,294 

745 3,50 0,50 

372 3.46 0,49 

451 3,56 0,45 

745 3,50 0,50 

451 3.56 0.45 

372 3.46 0.49 
0.41       <.001 451        3.56        0.45 0,21 ,108 

Note. Raw effect sizes calculated as (M of non-referent group - M of referent group)/S£) referent group. Referent 
groups (e.g., males) are listed second in each pair./?-values reflect significance levels for two-tailed Mests of 
differences between subgroup means. 
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Table 8.33. Subgroup Differences by Pay Grade, Gender, and Race for BIQ Interpersonal Skill 

Raw 
- 

Conditional 

Group n M SD Effect Size P n M SD     Effect Size     p 

E4 
Gender 
Female 74 3,17 0,40        0.22         .076                65        3.20        0.39         0.34         .086 
Male 351 3.06 0.45                                              307        3,05        0,45 

Race 

Black 87 2,91 0,44       -0.50       <.001                 84        2.99        0.44       -0,61       <.001 
White 290 3.13 0.44                                             288        3,26        0,44 

E5 

Gender 

Female 109 3,09 0,46       -0.17         .108                90        3.16        0.47       -0.07         .720 

Male 749 3.16 0.42                                             655        3.19        0,42 

Race 

Black 238 3.11 0.44       -0,15         ,054               237        3,12        0,44       -0.26         ,040 
White 509 3,18 0.43                                              508        3.23        0.42 

E6 
Gender 
Female 53 3.2! 0.37        0.01         .958                42        3.28        0,36         0,13         .541 
Male 468 3.21 0.43                                             408        3.22        0.43 

Race 

Black 171 3,19 0,43       -0,05         .606               170        3.22        0.43       -0.14         .343 
WWte 283 3,21 0,42                                             280        3.28        0.42 

Grade 

E5 862 3.15 0.43        0,15         .002               745        3,17        0,43         0.11          .334 
E4 430 3.08 0.45                                              372        3,12        0,44 

E6 522 3,21 0.42        0.13         .029               450        3.25        0.42         0.19         .094 
E5 862 3.15 0.43                                             745        3.17        0.43 

E6 522 3.21 0.42        0.28       <.001               450        3.25        0.42         0.29         .024 
E4 430 3.08 0.45                                             372        3.12        0.44 

Note. Raw effect sizes calculated as {M of non-referent group - M of referent group)/5£> referent group. Referent 
groups (e.g., males) are listed second in each pair, /j-values reflect significance levels for two-tailed r-tests of 
differences between subgroup means. 
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Differential Prediction Analyses 

Table 8.36 presents the results of differential prediction analyses for BIQ scores by pay 
grade and criterion, examining gender and race as the demographic variables of interest. ^^ 
Overall, the results provide little evidence of differential prediction. In only one case was 
differential prediction evident for race-based comparisons. Specifically, the Manipulativeness 
score was more predictive of expected future performance for white E5 Soldiers {b = 0.15) than 
for black E5 Soldiers {b = -0.05). Differential prediction was evident in only three cases for 
gender-based comparisons (Openness for E5 Soldiers with both criteria, and Tolerance for 
Ambiguity for E5 Soldiers with observed performance). 

As was the case with the AIM scores, evidence for intercept bias emerged only for 
gender-based comparisons when predicting expected future performance. Specifically, women 
scored 0.35 to 0.55 point lower than men on expected performance (at mean levels of the BIQ 
scores). These findings suggest that the BIQ scores would overpredict female Soldiers' expected 
performance if a common regression equation were used to predict their performance. 

BIQ Summary 

The BIQ Leadership, Social Perceptiveness, and Tolerance for Ambiguity scores showed 
promise as predictors for fiiture E4-to-E5 NCO promotion decisions, but not for fiiture E5-to-E6 
promotion decisions. The Hostility to Authority, Manipulativeness, and Interpersonal Skill 
scores showed low but statistically significant validity estimates across pay grades. The Social 
Maturity and Openness scores showed little evidence of validity. 

Although subgroup analyses revealed few differences among subgroups on BIQ scores, 
there was evidence of intercept bias for gender (females' performance being overpredicted) when 
predicting expected fixture performance. Nevertheless, little evidence emerged that suggested 
BIQ scores (in general) would be differentially predictive of fiiture NCO performance. 

^^ All BIQ scores were standardized within pay grade to ease interpretation of the unstandardized regression weights 
prior to conducting these analyses. The demographic variables were coded as follows for purposes of analysis: race 
(white = 0, black = 1), gender (male = 0, female = 1). 
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Table 8.36. Differential Prediction Analyses for BIQ Scores 

Demographic 
Main Effect 

BIQ Score Main Effect 
Gender           Race 

r 

Criterion/Predictor Gender 

M      F 

Race 

Gender   Race M      F         W     B W     B 
Observed Performance Composite 

E5 Soldiere 
BIQ Hostility to Authority 
BIQ Manipulativeness 
BIQ Social Perceptiveness 
BIQ Social Maturity 
BIQ Tolerance for Ambiguity 
BIQ Openness 
BIQ Leadership 
BIQ Interpersonal Skill 

E6 Soldiers 
BIQ Hostility to Authority 
BIQ Manipulativeness 
BIQ Social Perceptiveness 
BIQ Social Maturity 
BIQ Tolerance for Ambiguity 
BIQ Openness 
BIQ Leaderehip 
BIQ Interpersonal Skill 

17 .00 .04 .13 .03 .11 -.04 -.16 -.04 -.15 
21 -.01 .05 .19 .08 .04 -.06 -.22 -.09 -.05 
17 -.01 .14 .02 .14 .05 .17 .02 .17 .07 
21 -.02 .06 .09 .03 .12 .07 .09 .04 ,15 
12 .04 .10 .34. .15 .16 .12 .32 .16 .20 

17 -.02 .06a -.21 .02 .02 .07 -.19 .02 .02 

17 -.04 .21 .18 .23 .16 .26 .19 .27 .19 

14 .01 .08 .15 .06 .14 .09 .18 .06 .18 

17 -.10 .08 .27 .15 .05 -.11 -.30 -.21 -.06 
22 -.09 .07 .29 .12 .08 -.10 -.27 -.16 -.09 
20 -.09 -.01 -.08 .01 -.02 -.01 -.10 .01 -.03 
15 -.11 .06 -.07 .10 .02 .08 -.07 .14 .02 
17 -.09 .03 .26 .06 .00 .04 .19 .08 .00 
17 -.10 -.07 .09 -.08 .04 -.09 .11 -.11 .05 
18 -.09 .03 .00 .10 -.02 .04 .00 .13 -.02 
18 -.10 .10 .15 .13 .10 .14 .17 .19 .12 

Expected Future Performance Composite 

E5 Soldiere 
BIQ Hostility to Authority 
BIQ Manipulativeness 
BIQ Social Perceptiveness 
BIQ Social Maturity 
BIQ Tolerance for Ambiguity 
BIQ Openness 
BIQ Leaderehip 
BIQ Interpersonal Skill 

E6 Soldiers 
BIQ Hostility to Authority 
BIQ Manipulativeness 
BIQ Social Perceptiveness 
BIQ Social Maturity 
BIQ Tolerance for Ambiguity 
BIQ Openness 
BIQ Leadership 
BIQ Interpersonal Skill 

.38* .02 .06 .14 .09 .07 -.06 -.15 -.09 -.09 

.41* .01 .07 .13 .15a -.05 -.07 -.15 -.14 .06 

.39* .02 .16 .09 .18 .07 .17 .09 .19 .08 

.40* .01 .03 .02 -.01 .01 .03 .02 -.01 .01 

.35* .05 .11 .23 .20 .09 .11 .20 .19 .09 

.38* .00 .09, -.25 .06 .02 .10 -.22 .06 .02 

.38* -.02 .27 .21 .32 .16 .28 .20 .33 .17 

.36* .02 .07 .15 .08 ,07 .07 .18 .08 .08 

.49* -.13 .07 .33 .12 .09 -.08 -.25 -.14 -.09 

.55* -.12 .09 .33 .09 .16 -.10 -.21 -.10 -.14 

.55* -.12 .04 -.24 .04 -.02 .05 -.20 .05 -.02 

.51* -.16 .09 .02 .09 .09 .10 .01 .11 .08 

.48* -.10 .06 .59 .09 .07 .07 .29 .10 .05 

.52* -.13 -.05 -.07 -.10 .09 -.06 -.06 -.12 .07 

.53* -.12 .07 -.15 .13 -.01 .07 -.13 .15 -.01 

.51* -.13 .12 .17 .10 .22 .14 .12 .12 .20 

Note. Regression analysis rample sizes: «EJ oento=590-595; «E5 Race = 510-513; nee oendw^ 368-375; «E6 Race = 323-328. Smaller 
sample sizes underlie the reported correlations because they were calculated for each subgroup separately. The "a" subscripts 
on the BIQ main effect values indicate the BIQ-by-demographic interaction term was statistically significant, p < .05 (two- 
tailed). Subscripts are located on the subgroup with the higher value. Correlations are uncorrected. Bolded correlations are 
statistically signifirant,/> < .05 (one-tailed). 

*/?<.05 (two-tailed). 

8-42 



CHAPTER 9: NC021 PREDICTOR VALIDITY EVIDENCE 

Christopher E. Sager, Dan J. Putka, and Gordon A. Waugh 
HumRRO 

Overview 

This chapter addresses issues relevant to the validity of the NC021 predictor measures. 
In previous chapters we examined each predictor and criterion measure largely on its own merits. 
In this chapter we focus on (a) additional evidence for the construct validity of the new 
predictors developed as part of the NC021 project^^ and (b) the degree to which additional 
predictors might improve the predictive validity of the current promotion system. The primary 
reason for examining these issues is to identify predictor measures that have the potential to 
improve the future E4-to-E5 and E5-to-E6 Soldier promotion system. 

This chapter also examines two other issues that became salient during the course of our 
analyses: (a) differences in the criterion-related validity of predictors across pay grades and (b) 
potential differences in the criterion-related validity of predictors across job types (i.e., CMFs). 
The current Promotion Point Worksheet's scoring and content are the same for promotions to the 
E5 and E6 pay grades across all MOS. The present findings suggest that it might be useful to 
establish different standards for promotion to E5 versus promotion to E6, and perhaps for 
different MOS or MOS groups. 

Construct Validity 

The goal of construct validation is to support inferences about the meaning of scores from 
tests that are hypothesized to measure a specified construct. In this case, we want to support (a) 
using our predictors as measures of the constructs that our job analysis work (Ford et al., 2000) 
indicated are important KSAs for determining current and future job performance and (b) using 
our criterion measures as valid measures of current and expected future job performance. 
Although all of the chapters in this report address the construct validity of the NC021 measures, 
this section will focus on the evidence fi-om the (a) relations among the predictor scores and (b) 
pattern of relations among multiple predictor and performance scores. A subsequent section will 
address estimation of the criterion-related validity of the predictor measures. 

Relations among Predictor Scores 

In Chapter 1, Table 1.2 shows the 38 KSAs identified as relevant to the job performance 
of E5 and E6 Soldiers (Ford et al., 2000), and Table 1.4 indicates which of the eight predictor 
measures used in this project were designed to assess each KSA. Here we examine the relations 
among the 26 scores derived from these measures. Table 9.1 shows correlations among these 
scores for the E5 and E6 Soldier participants.'''* The table orders predictor scores by the 

'^ See Chapter 3 for a discussion of the construct validity of, and relations among, the criterion measures. 
^ The correlations among these scores for E4 soldiers are presented in Appendix F. Unless otherwise noted, the E4 
sample results were consistent with the description of the E5 sample results. 
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instrament with which they are associated. Scores on instruments designed to directly address 
cognitive ability and skills related to judgment are shown first (i.e., ASVAB, SJT, SJT-X, and 
semi-structured interview), followed by measures emphasizing experience (i.e., SimPPW and its 
constituent scores and ExAct) and measures designed to assess temperament constructs (i.e., 
AIMandBIQ). 

Cognitive Ability and Judgment 

ASVAB. The ASVAB General Technical (GT) composite score is currently used for 
various post-enlistment decisions (e.g., eligibility for reenlistment) and can be considered a 
good measure of general cognitive aptitude. It is therefore noteworthy that its largest 
correlation was with the SJT composite score for E6 Soldiers (r = .25). This correlation for E5 
Soldiers was noticeably smaller (r = .14). With the exception of BIQ Tolerance for Ambiguity 
scores (r^j = .18, r^^ = -17), the correlations between ASVAB GT and other predictor scores 
were low. 

SJT. As described in Chapter 6, some of the items in the E6 Soldier version of the SJT are 
different from those in the E4/E5 Soldier version. Although the trend was most pronounced in 
the E4 and E5 samples, the SJT score was related to almost all of the AIM and BIQ scales in all 
three samples. In the lower pay grades, the correlations with the temperament scales tended to be 
in the mid-.20s to the mid-.30s, whereas the highest correlation in the E6 sample was .22. When 
we confrast this with the findings related to ASVAB GT, it appears that judgment as measured 
by the SJT might be influenced more by temperament than cognitive aptitude for E4 and E5 
Soldiers and relatively equally by cognitive aptitude and temperament for E6 Soldiers. These 
correlations with the AIM and BIQ scales imply that some aspects of personality influence 
Soldiers' evaluations of the best and worst ways to behave in different situations. Further 
research might aid the construction of an SJT that has even higher correlations with personality 
constructs. On the other hand, it may be that Soldiers in higher pay grades have had more 
training in how to handle various supervisory problems, so they rely less heavily on their own 
personality-driven instincts to respond to the SJT questions than their relatively less trained 
counterparts. 

SJT-X. We administered the SJT-X to E6 Soldiers only. Its largest correlation was with 
the SJT (r = .19), and its correlations with other scores were relatively small. This makes sense, 
given that the SJT-X was designed to measure judgment related to a relatively narrowly defined 
KS A {Knowledge of the Inter-Relatedness of Units). 

Semi-structured interview. We administered the interview to E4 and E5 Soldiers only. 
Generally, the results show relatively small but significant correlations between the interview 
composite score and other predictor scores; however, there are a few notable exceptions. The 
correlation between the interview and ASVAB GT was near zero for E4 and E5 Soldiers (i.e., r = 
.06 and r = .01, respectively). A possible explanation is that ASVAB GT measures cognitive 
aptitude, or a "can-do" element of the predictor space, and the interview focuses on "will-do" or 
"have-done" parts of the predictor space that are affected by constructs related to motivation and 
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temperament.^^ Consistent with this interpretation, for E5 Soldiers the interview score correlated 
most highly with the experience and temperament measures (e.g., ExAct General Experience, r= 
.25; AIM Leaderehip, r= .18; BIQ Leaderehip, r= .22). The pattern is somewhat different for E4 
Soldiers, where the correlations between the interview and ExAct scores were slightly lower 
(e.g., ExAct General Experience, r = .19), but the correlations with the AIM scale scores were 
uniformly higher (e.g., AIM Leadership, r = .32) and correlations with BIQ scale scores were 
either comparable or higher. Similar to the results observed for the SJT, this pattern of 
correlations suggests that, for E5 Soldiers, variation in levels of experience (as measured by the 
ExAct) had a greater influence on responses to interview questions. E4 Soldiere, in contrast, may 
have relied more heavily on their own personality-driven instincts to respond to interview 
questions than did their relatively more experienced counterparts. 

Promotion Point Worksheet (PPW) 

When examining the correlations between the SimPPW composite score and other 
predictor scores, it is important to note that it is a simulation of the operational PPW. This means 
that the score includes operational caps that restrict the ranges and variances of its constituent 
scales (especially for E6 Soldiere).'^ Other scoring strategies could be considered that would result 
in diiferent, possibly better, evidence for construct and criterion-related validity. For the purposes 
of assessing construct validity, the caps were not imposed on the four b^ic scores (i.e., SimPPW 
Awards, Military Education, Civilian Education, and Military Training) under the assumption that 
the unrestricted scores would be better measures of the imderlying coiwtructe. 

Ignoring correlations with the overall SimPPW Composite, the SimPPW Awards score 
correlated most highly with ExAct General Experience for both E5 (r = .44) and E6 (r = .32) 
Soldiers. It was also correlated with ExAct Supervisory Experience for E5 Soldiers (r = .19) and 
even more so for E4 Soldiers (r =.31). 

Correlations between the SimPPW Military Education score and scores from other 
instruments were generally small, though there were some relations with experience. In the E5 
sample, two ExAct scores correlated with Military Education (Computer Experience, r= .21; 
General Experience, r= .18). This pattern was even more pronounced in the E4 sample, where 
Military Education correlated with all three ExAct scores (Computer Experience, r= .13; 
General Experience, r= .23; Supervisory Experience, r= .20). In contrast, the correlations with 
the experience scores for E6 Soldiere were all relatively small (r = .10 or lower). 

^' The job performance literature (e,g,, J, Campbell & Knapp, 2001; J. Campbell, McCloy, Oppler, & Sager, 1993; 
Sackett, Zedeck, & Fogli, 1988) distinguishes between maximal performance (i.e., how well one can do the job when 
trying one's best) and typical performance (i.e., how well one will do the job—^that is, how well one performs the job 
day in and day out). Research has demonstrated that measures of cognitive ability, perceptual speed/accuracy, and 
psychomotor ability show stronger relations with maximal performance measures (e.g., hands-on tests), whereas non- 
cognitive measures (e.g., personality/temperament constructs) show stronger relations with typical performance 
measures (e.g., supervisor ratings; cf. J. Campbell & Knapp, 2001; McCloy, J. Campbell, & Cudeck, 1994). 
^ See Chapter 4 for a description of the operational PPW caps. 

9-4 



Correlations between the SimPPW Civilian Education scores and other non-PPW scores 
were generally small. The only exception is ExAct Computer Experience scores for E5 and E6 
Soldiers (r£j = .17, r£6 = .20), though not for E4 Soldiers (r = .07). 

The situation is different for SimPPW Military Training, where relations with scores 
from several other measures emerged. Chapter 4 explains that the Military Training score is a 
combination of the Soldier's score on a physical fitness test and a weapons qualification test. 
Four non-PPW predictor scores correlated relatively highly with SimPPW Military training 
scores for both E5 and E6 Soldiers: (a) ExAct General Experience (TES = .29, rse = -27), (b) AIM 
Work Orientation (rgs = .19, rE6 = -21), (c) AIM Physical Conditioning (r^j = .18, rge = -19), and 
(d) BIQ Leadership (rgs = .19, r^g = .21). The E4 sample yielded reasonably comparable results, 
although there was a moderately high correlation (r = .32) with ExAct Supervisory Experience. 
Interestingly, BIQ Social Maturity correlated -.17 with Military Training in the E4 sample and - 
.11 in the E6 sample. This finding suggests that Soldiers with greater social maturity tend to 
exhibit lower physical fitness and marksmanship skills. 

Although it is not of great interest with respect to the construct validity of the PPW, the 
overall composite SimPPW score is included in Table 9.1 because it is the score used in 
subsequent criterion-related validity analyses. An examination of the correlations suggests 
SimPPW scores reflect somewhat different constructs across pay grades. This may be because, 
although the scores were computed in exactly the same way, the caps on the scales differentially 
impacted Soldiers in different pay grades. Thus, for example, SimPPW Awards correlated .54 
with the SimPPW Composite in the E5 sample, but only .23 in the E6 sample. 

Experience and Activities Record (ExAct) 

As previously stated and consistent with expectations, the ExAct Computer Experience 
score correlated with SimPPW Civilian Education in the E5 and E6 samples, though not in the 
E4 sample (rE4 = .07, rEs = .n,rE6 = 20). It was correlated with SimPPW Military Education for 
E5 Soldiers, but less so for the other two samples {rE4 = .13, r^j = .21, r£6 = .10). In all three 
samples, computer experience also correlated with several BIQ scale scores, including Social 
Perceptiveness, Openness, Leadership, and Tolerance for Ambiguity. These correlations ranged 
from a low of. 13 in the E5 sample to a high of .23 in the E6 sample (both for the correlation 
between ExAct Computer Experience and BIQ Tolerance for Ambiguity). 

ExAct Supervisory Experience correlated relatively sfrongly with Leadership scores on the 
AIM (rE5 = .26, rE6 = .16) and BIQ (r^j = .36, rse = .21). It also correlated sfrongly with BIQ Social 
Perceptiveness in the E5 sample (r = .22). Supervisory experience also correlated with AIM Work 
Orientation (r^j = .18, r^g = .18) and several other scales pertaining to initiative. Specifically, 
SimPPW Military Training correlated with supervisory experience in all three samples, and 
SimPPW Awards correlated with supervisory experience in the E4 and E5 samples. SimPPW 
Civilian Education also correlated with supervisory experience in the E4 sample. Interestingly, 
ExAct Supervisory Experience correlated negatively with ASVAB GT (r£5 = -.13, rE6 = -.14). 

The ExAct General Experience score correlated highly with SimPPW Awards (r^j = .44, 
rE6 = .32) and SimPPW Military Training (rEs = .29, r^g = .27). Appreciable correlations with 
other scores related to initiative are evident (see SimPPW Military Education and AIM Work 
Orientation). General experience related sfrongly to leadership as measured by AIM Leadership 
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(rss = .31, r£d = .27) and BIQ Leadership (r^j = .39, rge = -35). BIQ Social Perceptiveness (r^j = 
.26, rE6 = .24) and BIQ Openness also correlated moderately (rgs = .22, rge = .17). In another 
reassuring finding, E4 and E5 Soldier interview scores correlated with ExAct General 
Experience scores (r£^ = ,19, rgj = .25). While no particular relation between general experience 
and social maturity was hypothesized, the negative correlation between ExAct General 
Experience and BIQ Social Maturity scores for E6 Soldiers (r = -.18) is a bit surprising. 

Temperament Measures 

The AIM and BIQ instruments measure temperament constructs relevant to job 
performance. The scores on the two instruments show sensible relations with each other (e.g., the 
two leadership scales were correlated .58-.62 across the three pay grades). It is also conceptually 
consistent that ASVAB GT showed relatively small correlations with AIM and BIQ scale scores. 
For E5 and E6 Soldiers, the highest correlation was between ASVAB GT and BIQ Tolerance for 
Ambiguity scores (rgj = .18, r^ = .17). As mentioned previously, the correlations suggested 
substantial relations between SJT and the AIM and BIQ scores tiiat were somewhat stronger for 
E5 than E6 Soldiers (e.g., SJT with AIM Dependability, rgs = .34, rM= .20). Generally, AIM and 
BIQ scale scores had relatively low correlations with the PPW scale scores. The exception was 
SimPPW Military Training with AIM Work Orientation (rgs = .19, r^ = .21), AIM Physical 
Conditioning (r^j = .18, r^^ = .19), and BIQ Leadership (rE5= .19, rE6 = .21). All ExAct 
Supervisory and General Experience scale scores had relatively strong correlations with AIM 
Work Orientation, AIM Leadership, and BIQ Leadership for E5 and E6 Soldiere (e.g., AIM 
Leadership with ExAct General Experience, r^j = ,31, r^tf = ,27). Other notable relations with the 
ExAct scores include all three ExAct scores with BIQ Social Perceptiveness for E5 Soldiers (i.e., 
ExAct Computer Experience, r = .18; ExAct Supervisory Experience, r = .22; ExAct General 
Experience, r = .26). Finally, the negatively stated BIQ scale scores (i.e., BIQ Hostility to 
Authority and BIQ Manipulativeness) showed expected and logical negative correlations with a 
number of other scores (e.g., BIQ Hostility to Authority with SJT, rgs = -.30; BIQ 
Manipulativeness with AIM Dependability, rgs = -.43; BIQ Manipulativeness with AIM 
Dependability, rge = -.36). 

Summary 

Taken together, the correlations among the NC021 predictor scores show patterns that 
are consistent with expectations and provide evidence of their construct validity. The correlations 
also provide some interesting insight into the individual difference constructs that the predictors 
assess. For example, the variables related to SJT performance appear to differ across pay grade. 
The low correlations between general cognitive ability, as assessed by the ASVAB GT, and other 
variables are reassuring in the sense that the other measures are tapping something considerably 
distinct from g. 

The finding that SimPPW Military Training correlates with other variables suggests a 
common "motivation" factor. Indeed, we conducted some factor analyses of the predictor scores in 
an attempt to identify underlying common factors but could not arrive at an interpretable solution 
that was not dominated by method factors. We did not aggressively pureue this couree (as we did 
with the criterion scores) because, given our operational testing goals, we are more interested in the 
meaning of the actual predictor scores than the underlying factore they might represent. 
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The most salient unexpected result was the BIQ Social Maturity scale's negative 
correlations with SimPPW Military Training and ExAct General Experience. These correlations 
are most likely due to a confound with gender. Subgroup difference tables in Chapters 4, 5, and 8 
show that BIQ Social Maturity scores were significantly higher for females compared to males in 
all pay grades (p < .001) and SimPPW Military Training and ExAct General Experience scores 
were significantly higher for males compared to females in all pay grades (/? < .001). 

Relations between Predictor Scores and Observed Performance Scale-Level Ratings 

Additional evidence for the construct validity of the predictors can be obtained by 
examining the pattern of correlations between the predictor scores and the individual 
performance scale ratings (see Tables 9.2 and 9.3). Some of the predictors were designed to 
assess KSAs that serve as determinants of one or more performance dimensions. For example, 
the AIM Leadership score was developed to assess personality trait characteristics that should 
predict performance on the Leadership performance dimensions. Therefore, a high correlation 
between the AIM Leadership score and the Leadership performance ratings would be considered 
evidence supporting the construct validity of this potential predictor. Similarly, the AIM 
Dependability score should be related to the integrity, discipline, and self-management 
dimension ratings. If the pattern of correlations is consistent with these theoretical expectations, 
it would be evidence in support of the construct validity of the AIM Dependability measure. 
This presumes a measure of construct validity for the performance rating scales as well. If the 
pattern is not as expected, it is not necessarily because the AIM does not possess construct 
validity. Questions about the construct validity of the ratings might be more reasonable. 

The SJT correlated significantly with all of the observed performance scales for E5 
Soldiers (see Table 9.2). Thus, the SJT predicts the fiiU spectrum of performance as assessed by 
these supervisor ratings. Its highest correlations were with the leadership and peer support 
performance scales (e.g., Relating to and Supporting Peers) rather than problem-solving or 
information-related performance scales (e.g., Problem-Solving/Decision-Making Skill). These 
results were consistent with the SJT's correlations with the other predictors. However, the 
pattern of correlations did not perfectly match up with the KSAs the SJT was designed to 
measure. Among E6 Soldiers, only 11 of 18 correlations with the observed performance scales 
were significant (see Table 9.3). The significant correlations were mostly with the cognitive- 
task-related scales. This finding was consistent with the higher correlation between the SJT and 
the ASVAB GT for E6 Soldiers (r = .25) vs. E5 Soldiers (r = .14) shown in Table 9.1. When 
evaluating these results in terms of the SJT's construct validity, remember that (a) the final 
selection of items was based on their relationship with the observed performance composite and 
(b) half of the items in the E6 Soldier version of the SJT are different fi-om those in the E4/E5 
Soldier version. 

The SJT-X and SJT had similar patterns of correlations with the observed performance 
scales. The SJT-X, however, had substantially higher correlations than the SJT with Common 
Task Knowledge and Skill, Adaptability, and Leadership Skills. Correlations were also computed 
between the SJT-X and other measures (i.e., individual items fi-om the instruments) that were 
more closely related to the constructs that the SJT-X was designed to measure. These 
relationships are discussed in Chapter 6. 
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The semi-structured interview yields the following nine scores (each of which represents a 
KSA or set of KSAs): Adaptability, Level of Eifort and Initiative on the Job, Level of Integrity and 
Discipline on the Job, Relating to and Supporting Peere, LeadereMp Skills/Potential, Oral 
Communication Skill, Self-Management and Self-Directed Learning Skill, MOS/Occupation- 
Specific iCnowledge and Skill, and Military Presence. Conceptually, each of these scores (except for 
Military Presence) directly relates to an observed performance scale. Although the composite 
interview score did correlate highest with the eight observed perfonnance scales it was intended to 
predict (see Table 9.2), the expected pattem based on the individual interview rating scales did not 
emerge. The composite score also correlated significantly with Problem-Solvin^Decision Making 
Skill, although the interview does not produce a score related to this performance scale. 

The ExAct Computer Experience score's highest correlation, by far, was with the 
Computer Skills performance scale (r^j = .36, rgs = .19), For E5 Soldiers, the ExAct Supervisory 
Experience score correlated highest with performance scales related to supervision. This score 
had no significant correlations for E6 Soldiere (except for a negative correlation with Writing 
Skill). The correlation patterns were similar for the ExAct General Experience score. This score, 
however, predicted the two knowledge and skill performance scales much better than did ExAct 
Supervisory Experience. 

Two AIM scores—^Work Orientetion and LeadereMp—^had the highest correlation with 
the performance scales (and the most significant correlations). For the E5 Soldiere, each AIM score 
correlated highest with the performance scale that is conceptually most relevant. For the AIM 
Physical Conditioning score, no observed perfonnance scale was directly related. It does make 
seme, however, that a good Army role model and leader would have good physical conditioning, 
which is consistent with the correlatioM. For E6 Soldiers, the correlations were much lower, and 
the pattems of the AIM scores' correlations with the performance scales were somewhat different. 

Among E5 Soldiers, the BIQ Leaderehip score correlated highest with the Leadership 
Skill performance scale. Most of the other BIQ scores had significant (but not high) correlations 
with several observed performance scales. These correlations were generally consistent with the 
expected relationships between the BIQ scores and the observed performance scales. However, 
the BIQ Opermess score had no significant correlations with observed performance scales, and 
the BIQ HostiUty to Authority score had only one. The results differed somewhat for E6 
Soldiere, In particular, BIQ Social Perceptiveness had no significant correlations with tiie 
observed performance scales, whereas BIQ Hostility to Authority had 10. 

One other finding is worth noting: Although oral communication skill was directly 
measured only by the interview, it correlated moderately with both the BIQ and AIM Leaderehip 
scores (see Table 9.2). Thus, it appears that E5 Soldiers who obtain high Leaderehip scores also 
tend to have good oral communication skills. 

In summary, several points can be made regarding the results for E5 Soldiere. The 
interview, which wm designed to measure skills directly related to observed performance scales, 
exhibited significant estimates of criterion-related validity for the composite score but no 
discriminant validity for the individual scales. The AIM Leaderehip and BIQ Leaderehip scores 
showed clear evidence of construct validity. The ExAct's correlations with the observed 
performance scales exhibited some evidence of construct validity (particularly for the ExAct 
Computer Experience score). The SJT's correlations with all of the observed performance scales 
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were consistent with its heterogeneous nature and somewhat supportive of its construct validity, 
given the KSAs the SJT was designed to measure. For the remaining scores, it is more difficult 
to evaluate their construct validity based on their correlations with the observed performance 
scales. These scores tended to correlate with several performance scales; however, no 
correlations were directly inconsistent with the expected relations. 

The correlations were generally lower for E6 Soldiers. Not only were the values smaller, but 
the patterns of correlations differed somewhat, as well. As described later, with the exception of 
ASVAB GT, the correlations between the predictors and the composite criteria measures were also 
lower for E6 Soldiers compared to E5 Soldiers. However, it is important to note that the construct 
vaUdity of some of these predictors (e.g., ASVAB GT) has been supported in previous research (e.g., 
J. Campbell & Knapp, 2001). Therefore, different relations between predictors and criteria across pay 
grades in this effort may reflect substantive pay grade differences in the determinants of performance 
(at least as assessed by supervisor raters). 

Relations between Predictor Scores and Criterion Factor Scores 

The relations between the predictor measures and job performance were examined in 
another way, as well. To simplify the interpretation of the predictor-criterion relations, the 6 
observed performance factors (as described in Chapter 3) were used rather than the 18 observed 
performance rating scales (see Table 9.4). Construct vaUdity of the predictor measures was easier 
to assess using the factor scores: Technical Performance, Leadership Structure, 
Effort/Integrity/Selfless Service, Leadership Consideration, Information Management, and 
Individual Self-Management. 

Two general differences between E5 and E6 Soldiers can be seen. First, the correlations 
were lower for E6 Soldiers than for E5 Soldiers. This is consistent with the preceding analyses. 
Second, for E5 Soldiers, the AIM and BIQ had higher correlations with the performance factors 
than did the ASVAB GT. In contrast, for E6 Soldiers, correlations between the AIM and BIQ 
scales and the performance factors were generally lower than their correlations with the ASVAB 
GT. This implies that E5 and E6 Soldiers differ in the relative impact of general cognitive ability 
vs. personality as determinants of job performance at the two levels. 

ASVAB GT correlated significantly with the two performance factors expected to be 
most directly related to general cognitive ability: Technical Performance and Information 
Management. Indeed, this relation was a little stronger for E6 Soldiers than for E5 Soldiers. The 
SJT and interview composite scores, designed to measure a variety of KSAs, correlated 
significantly with all six performance factors for E5 Soldiers. The SJT showed a similar pattern 
of correlations for E6 Soldiers. Taken together, the patterns of these correlations support the 
construct validity of these predictors. 

Performance factor correlations with the PPW were lower for E6 Soldiers than for E5 
Soldiers. Among E5 Soldiers, SimPPW Military Training and Military Education correlated 
significantly with all six performance factors. SimPPW Civilian Education primarily predicted 
Information Management. Among E6 Soldiers, SimPPW Awards correlated significantly with 
four performance factors. These correlations represent moderate support for the construct 
validity of the PPW scales scores. (See this project's recommendations report [Knapp et al., 
2003] for a discussion of potential improvements to the operational PPW.) 
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The construct validity of the ExAct Computer Experience score also received support. 
For both pay grades, it correlated relatively highly only with the Information Management factor. 
The ExAct Supervisory Experience score correlated significantly with Leadership Structure (and 
Technical Performance), but not Leadership Consideration for E5 Soldiers; it showed no 
significant correlations for E6 Soldiers. ExAct General Experience correlated significantly with 
both Leadership factors and Technical Performance for both pay grades. Overall, the correlations 
offer some support for the construct validity of the ExAct scales (particularly for ExAct 
Computer Experience). 

Most correlations involving the AIM were consistent with the conceptual relations 
between the AIM scores and the performance factors for E5 Soldiers. For example, 
Agreeableness correlated significantly with only Leadership Consideration. For E5 Soldiers at 
least, the pattern of correlations between the predictors and performance factors is evidence of 
the construct validity of the AIM. 

Among E5 Soldiers, BIQ Leadership correlated highest with the Leadership Structure 
factor. This is evidence for the construct validity of the BIQ Leadership score. The BIQ 
Interpersonal Skill score correlated significantly with all six performance factors for both E5 and 
E6 Soldiers. The related BIQ score. Social Perceptiveness, also correlated significantly with all 
six performance factors, but only for E5 Soldiers. Again, the pattern of correlations provides 
evidence supporting the validity of BIQ scores as predictors of performance, as measured by 
supervisor ratings, for E5 Soldiers. However, the evidence is somewhat weaker for E6 Soldiers. 

Summary: Construct Validity 

In general, there was good evidence for the (a) construct validity of most of the predictor 
measures and (b) use of the predictor measures as predictors of job performance. The best 
evidence of construct validity was for the leadership predictor scores: AIM Leadership and BIQ 
Leadership. The evidence was mixed for other scores. For example, some of the BIQ Social 
Maturity score's correlations (or lack of significant correlations) were unexpected, whereas some 
of its other correlations were very consistent with its conceptual meaning. Our best explanation 
for this result is the gender confound mentioned earlier. Although the BIQ Openness score did 
not relate significantly to any of the performance scales, it did have significant correlations with 
several conceptually related predictors. The measures with mixed results may be omitting some 
aspects of their theoretical construct domain (where expected relationships with other measures 
are missing) or adding aspects of foreign constructs (where imexpected relationships with other 
measures exist). It is also the case, however, that the AIM and BIQ were pre-existing measures 
not designed to measure NC021 KSAs, per se. 

Correlations among the predictors supported the construct validity of the interview and 
the S JT, and the relations between these scores and the criteria showed that they were related to 
our measures of job performance. However, the pattern of relations between the (a) interview 
and S JT scores and (b) specific observed performance rating scales and factors offered more 
equivocal support of construct validity. The ExAct's correlations with other predictors and 
criteria exhibited some evidence of construct validity (particularly for the ExAct Computer 
Experience score). 
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The criterion-predictor correlations were understandably weaker than the predictor 
intercorrelations because the KSA constructs are not perfectly related to the performance 
constructs. Of course, other factors (e.g., predictors are self-report whereas the performance 
measures are completed by Soldiere' supervisoire) could also be attenuating these correlations. 

The E6 sample exhibited correlatiom that were (a) slightly lower for the predictor 
interrelations and (b) much lower for the predictor-criterion relatiom. However, as mentioned earlier, 
(a) the construct validity of some of these predictors (e.g., ASVAB GT) has been supported in 
previous research, and (b) different relation between predictors and criteria across pay grades in this 
effort may reflect pay grade differences in the determinante of performance as measured by ratings, 
rather than problems with the constmct validity of the predictors. 

Criterion-Related Validity 

The primary question addressed by this project is, "Which predictore will be most valid 
for predicting the fiiture performance of E5 and E6 Soldiers?" Although comparing the 
magnitude of zero-order validity estimates is a useful heuristic for making such a determination 
(as w^ done in preceding chapters), other indices are also useful. For example, given the 
existing semi-centralized NCO promotion system, one usefiil index would be the incremental 
validity of each predictor over the criterion-related validity of the current system. In this 
investigation, the criterion-related validity of the SimPPW Composite provided an estimate of 
the criterion-related validity of the current promotion process and thus provided a basis for 
examining the incremental validity of each of the other predictors considered separately and 
together. The three sections that follow sunmiarize the results of these analyses. 

Although we discuss finding related to ratings of both current and expected future 
performance, it is not clear how well supervisors could really distinguish between the two. 
Indeed rating of future performance are probably driven largely by the raters' percq)tioiK of 
current performance and they probably should be. But this phenomenon makes it dangerous to 
draw strong conclusions about differences in how well the experimental predictore truly relate to 
performance in the future versus current job performance. As shown in Chapter 3, the current 
and future rating are fairly highly correlated (r = .81 -.82). 

Zero-Order Validity Estimates 

Table 9.5 presents raw and corrected validity estimates for each predictor score. Although 
this information is available in tables presented in each predictor-specific chapter of Ms report, 
we now present these results together to aid in cross-instrument comparisons. This discussion 
will focus on the corrected validity estimates. 

In general, the vaUdity estimates were higher for E5 than for E6 Soldiers. This finding is 
discussed at the end of this chapter. The ASVAB GT, in contrast, had much higher validity 
estimates for E6 Soldiere than for E5 Soldiers. This finding, which was mentioned earlier in this 
chapter, suggests that general cognitive ability had a greater impact on E6 level performance 
than on E5 level performance. 
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Table 9.5. Raw and Corrected Correlations between Predictor and Criterion Scores by Pay Grade 

Raw Corrected 
Observed Expected Future Observed Expected Future 

Predictors Performance Performance Performance Performance 
Composite Composite Composite 

E5         E6 
Compc 
E5 

)site 
E5 E6 E5 E6 E6 

SimPPW Composite .19 .09 .11 .11 .19 .13 .13 .18 

ASVAB GT Score .08 .11 .06 .10 .11 .19 .10 .20 
SJT Composite .23 .16 .19 .16 .39 .25 .37 .28 
SJT-X Composite .14 .15 .18 .22 
Interview Composite .17 .15 .25 .26 

ExAct Computer Experience .09 .07 .08 .12 .14 .10 .14 .21 
ExAct Supervisory Experience .08 -.02 .11 .03 .21 -.03 .30 .05 
ExAct General Experience .13 .07 .12 .06 .19 .10 .20 .11 

AIM Dependability .11 -.01 .12 .01 .17 -.02 .21 .02 
AIM Adjustment .06 .07 .05 .12 .08 .10 .08 .19 
AIM Work Orientation .283 .09 .28, .11 .40 .13 .46 .17 
AIM Agreeableness .01 -.01 -.01 .02 .02 -.01 -.02 .03 
AIM Physical Conditioning .11 .02 .10 .04 .15 .03 .16 .06 
AIM Leadership .22, .06 .26, .08 .33 .09 .43 .12 

BIQ Hostility to Authority -.06 -.13 .07 -.10 -.08 -.17 -.11 -.15 
BIQ Manipulativeness -.08 -.10 -.07 -.10 -.11 -.15 -.11 -.17 
BIQ Social Perceptiveness .15a -.01 .16, .03 .21 -.02 .25 .04 
BIQ Social Maturity .06 .06 .01 .07 .09 .08 .02 .11 
BIQ Tolerance for Ambiguity .14 .04 .13 .08 .18 .07 .19 .14 
BIQ Openness .05 -.06 .07 -.05 .06 -.09 .10 -.08 
BIQ Leadership .25. .04 .27, .06 .33 .05 .42 .09 
BIQ Interpersonal Skill .11 .14 .09 .14 .16 .18 .15 .21 

Note. «E5 - 471-613; MES ~ 341-399. "Corrected" correlations were corrected for criterion imreliability and range 
restriction on the predictor. The "a" subscripts on E5 correlations indicate that corresponding E5 and E6 correlations 
were significantly different from each other,/? < .05 (two-tailed). Statistically significant correlations are bolded,/? < 
.05 (one-tailed). 

According to the corrected correlations, the ExAct, AIM, and BIQ were generally slightly 
better at predicting expected future performance than observed performance. This might be 
because supervisor raters are basing their future predictions on temperament and experience 
(e.g., being able to count on a Soldier now means I can count on him in the future). The 
simulated PPW score, however, predicted the observed performance of E5 Soldiers better than 
their expected future performance. 

Two predictors exhibited an interaction between pay grade and observed vs. future 
ratings. Among E5 Soldiers, the simulated PPW did better at predicting observed performance; 
for E6 Soldiers, it did better at predicting expected future performance. Similarly, ExAct 
Computer Experience was a better predictor of expected future performance than of observed 
performance for E6 Soldiers but not for E5 Soldiers. 
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Overall, the ExAct, BIQ, and AIM scores had lower validity estimates than the SJT^', 
SJT-X, and interview. One BIQ score (Leadership) and two AIM scores (Work Orientation and 
Leadership), however, had the highest validity estimates (at least in the E5 sample). 

Incremental Validity Estimates 

Table 9.6 shows incremental validity estimates (over SimPPW) calculated on raw and 
corrected predictor score-criterion composite correlation matrices. This discussion will focus on 
the corrected validity estimates. 

Table 9.6. Incremental Validity Estimates of Predictors Scores beyond the Simulated PPW 
Composite by Pay Grade 

R aw Corrected 
Observed Expected Future Observed Expected Future 

Predictors Performance Perfomr lance Performance Performance 
Composite Composite Composite Composite 
E5 E6 E5 E6 E5 E6 E5 E6 

ASVABGT Score .01 .06 .01 .05 ,04 ,04 .02 .03 
SJT Composite .09 .10 .10 .09 .20 ,09 ,26 .09 
SJT-X Composite , .07 . .07 .06 . ,08 
Interview Composite .05 .07 ,16 • ,24 

ExAct Computer Experience .01 .02 .01 .05 .02 .00 .04 .06 
ExAct Supervisory Experience .01 .01 .03 .00 ,03 ,04 .00 .00 
ExAct General Experience .01 ,01 .03 .01 .00 .00 .01 .01 

AIM Dependability .01 .00 .04 .00 M .01 ,17 ,00 
AIM Adjustment .01 .02 .01 .06 ,03 ,00 .06 .08 
AIM Work Orientation .13 .03 .18 .03 .26 .00 ,45 .02 
AIM Agreeableness .00 .00 ,00 ,00 ,02 .01 .01 .02 
AIM Physical Conditioning .02 ,00 .03 .01 .11 .00 .22 ,00 
AIM Leadership .08 .02 .15 ,02 ,18 ,00 •34 .01 

BIQ Hostility to Authority .01 .06 .02 ,03 ,01 ,03 .10 .01 
BIQ Manipulativeness .01 .04 ,02 .04 .03 .04 .08 ,03 
BIQ Social Perceptiveness .05 .00 .09 ,00 ,13 ,01 .18 .01 
BIQ Social Maturity .00 .02 .00 .02 .01 .00 ,00 .00 
BIQ Tolerance for Ambiguity .04 .01 .06 .02 .09 .00 ,08 ,01 
BIQ Openness .01 ,02 ,02 ,02 ,00 .01 .02 .01 
BIQ Leaderehip .11 .00 .18 .01 .23 .01 ,38 ,00 
BIQ Interpereonal Skill .03 .07 .03 .06 ,10 .03 .16 .03 

Note. «Es = 469-603; «E6 = 337-395. "Raw" coefficients were calculated on the imcorrected correlation matrix of 
predictors and the criterion. "Corrected" coefficients were calculated on a corrected correlation matrix of predictors 
and the criterion. Correlations in this latter matrix were corrected for criterion unreliability and multivariate range 
restriction. Statistically significant correlations are bolded, p < .05 (one-tailed). 

'^ Half the items in the E6 vereion of the SJT differ from those in the E4/E5 version. In addition, item selection for 
each vereion was based on their relation with the observed performance composite at the relevant pay grade. 
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For E5 Soldiers, most predictors showed significant incremental validity beyond 
SimPPW. All of the ExAct incremental validity estimates, however, were below .05. In most 
cases, there was less incremental validity for observed performance than for expected future 
performance. However, all of the prediction instruments, except the ExAct, added substantially 
to the prediction of observed and expected future performance. 

For E6 Soldiers, the incremental validity estimates for most predictors were near zero 
when predicting observed performance; only the S JT and S JT-X had incremental validity 
estimates above .04. Similarly, when predicting future performance, only the SJT, SJT-X, ExAct 
Computer Experience, and AIM Adjustment scales had incremental validity estimates over .04. 

Multiple Regression Analyses with All Predictors 

Tables 9.7 and 9.8 show results of multiple regression analyses where the observed 
performance and expected future performance composites were used as the outcome variable, 
respectively. These analyses were conducted for purely theoretical purposes; there is no proposal 
to use all of the instruments together at the same promotion decision point. 

With all predictors entered into the regression equation, the multiple R (correcting for 
unreliability in the criterion, range restriction in the predictors, and shrinkage) was very high for 
E5 Soldiers (R = .50 for observed performance, R = .67 for future performance) and moderate for 
E6 Soldiers (i? = .32 for observed performance, R = .37 for future performance). Consistent with 
previous results in this chapter, the validity estimates were much lower for E6 Soldiers than for 
E5 Soldiers. 

The relative contributions of the individual predictor scores to the prediction of 
performance were evaluated using dominance analysis (Johnson, 2001). The relative weights and 
the regression weights provided similar results. For example, for observed performance among E5 
Soldiers, the top two scores were AIM Work Orientation and BIQ Leadership, which were 
followed by the SJT and the interview. For observed performance among E6 Soldiers, the SJT 
contributed the most to predicting performance. SimPPW and the ExAct General Experience score 
were next. The SJT-X, BIQ Interpersonal Skill, ASVAB GT, and BIQ Manipulativeness also had 
meaningful contributions to predicting performance for E6 Soldiers. Interestingly, for observed 
performance AIM Leadership did not contribute to prediction when the other predictors were 
included in the regression equations. 

With all of the predictor scores in the regression equations, several regression coefficients 
became negative. AIM Agreeableness had the largest negative coefficients; ExAct Supervisory 
Experience also has large negative coefficients. It appears that many of these predictors act as 
suppressor variables. That is, they have little or no relation to the criterion, but they share 
significant variance with some predictors that are related to the criterion. This removal of non- 
predictive variance from predictors increases R. Some of this non-predictive variance is probably 
method variance. As a practical matter, a prediction battery is not likely to include variables with 
negative weights when, conceptually, these variables are positively related to the criterion. For 
example, candidates would not understand if they had points deducted because they have a lot of 
supervisory experience. Therefore, the multiple R values shown are higher than those that would 
be in obtained in practice. 
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Table 9.7. Regression of the Observed Performance Composite on All Predictor Scores by Pay 
Grade 

R aw Corrected 

Predictor P Rel. Wt. (%) P Rel. Wt. (%) 

E5 E6 E5 E6 E5 E6 E5 E6 
SimPPW Composite ,10 .10 8.0 10.4 .10 ,15 2.7 13.5 

ASVABGT Score .01 .05 0,5 4.5 .02 ,09 0.7 5.8 
SJT Composite .14 .14 15.1 17.0 .24 ,21 15.5 18.0 
SJT-X Composite .08 , 10.5 ,11 9.8 

Interview Composite .11 10.6 .16 12.0 

ExAct Computer Experience -.01 .05 1.3 3.6 -.01 .07 0.4 3.3 
ExAct Supervisory Experience -.05 -.09 0.8 3.2 -.13 -.13 1.7 4.3 

ExAct General Experience -.04 .13 1.5 10.3 -.05 .18 0.7 11.2 

AIM Dependability .01 -.11 0.8 7.3 .01 -.15 1.5 3,8 

AIM Adjustment -.04 .01 0.7 0.9 -.05 ,01 0.8 0,5 
AIM Work Orientation .20 .04 19.7 1.4 .29 ,05 18.7 1,2 
AIM Agreeableness -.08 -.11 1.5 6.4 -.11 -.15 1.4 4.6 
AIM Physical Conditioning .06 .02 4.3 0.2 .09 .02 7.2 0.4 

AIM Leaderehip -.06 -.03 6.1 0.5 -.09 -,05 5.6 ,0,7 

BIQ Hostility to Authority .05 -.04 0.6 5.0 .07 -.05 0.7 3.9 
BIQ Manipulativeness .08 -.09 1.0 4.8 .11 -.12 1.0 5.9 
BIQ Social Perceptiveness -.03 -.06 4.1 2.4 -.05 -08 4.2 2,2 
BIQ Social Maturity .01 -.02 0.9 1.5 .02 -.03 0.5 1.5 

BIQ Tolerance for Ambiguity .06 -.06 3.1 0.7 ,08 -,09 3.3 0,8 

BIQ Openness -.09 -.03 1.4 2.4 -.11 -.05 1.7 1.6 
BIQ Leadership .23 -.02 16.3 0.7 ,30 -,02 17.8 1,0 

BIQ Inteipersonal Skill .03 .10 1.8 6.5 ,05 ,13 2.0 6,0 

Overall Model Statistics 

Statistic 
R aw 

— 
Corrected 

E5 E6 E5 E6 

R (all predictore) .40 .33 .57 .47 

A R (all predictore beyond SimPPW) ,24 .22 ,44 .26 

Shrunken R .27 .00' .50 .32 

A Shrunken R .11 .00 ,38 .11 

Note. «E5= 432 ; nge = 296. * The shrunken R^ value was estimated to be less than zero. "Raw" coefficients were 
calculated on the uncorrected correlation matrix of predictors and the criterion. "Corrected" coefficients were 
calculated on a corrected correlation matrix of predictors and the criterion. Correlations in this latter matrix were 
corrected for criterion unreliability and multivariate range restriction. "Rel. Wt." the relative weight of each 
predictor expressed in terms of the percentage of ^ it accounts for relative to other predictors. "Shranken" values 
represent observed multiple correlation values adjusted for shrinkage using Rozeboom's (1978) formula. Bolded 
values are statistically significant, p < .05 (one-tailed). 
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Table 9.8. Regression of the Expected Future Performance Composite on All Predictor Scores by 
Pay Grade 

Raw Corrected 
Predictor P Rel. Wt. (%) P Rel. Wt. (%) 

E5 E6 E5 E6 E5 E6 E5 E6 
SimPPW Composite .01 .06 0.7 6.2 .01 .09 0.3 6.7 

ASVAB GT Score -.02 .03 0.1 3.1 -.03 .06 0.2 3.0 
SJT Composite .13 .09 10.8 7.4 .25 .16 10.6 11.1 
SJT-X Composite .09 12.7 .14 11.6 
Interview Composite .08 6.8 .14 8.2 • 

ExAct Computer Experience .00 .12 1.0 15.1 .00 .20 0.4 16.4 
ExAct Supervisory Experience -.05 -.02 0.8 0.4 -.14 -.04 0.9 0.6 
ExAct General Experience -.03 .06 1.1 6.6 -.04 .11 0.5 6.2 

AIM Dependability .10 -.07 3.0 4.2 .17 -.10 4.2 2.2 
AIM Adjustment -.08 .15 1.6 9.4 -.11 .23 1.3 12.7 
AIM Work Orientation .23 .07 23.2 2.9 .36 .10 21.7 2.5 
AIM Agreeableness -.16 -.17 5.6 12.0 -.25 -.25 3.9 9.1 
AIM Physical Conditioning .06 .00 3.5 0.6 .10 .00 7.1 0.5 
AIM Leadership -.01 -.05 10.2 0.6 -.01 -.08 8.3 0.8 

BIQ Hostility to Authority -.08 .02 1.8 1.4 -.12 .03 2.2 0.9 
BIQ Manipulativeness .04 -.03 1.3 1.8 .07 -.05 1.3 2.2 
BIQ Social Perceptiveness -.09 .05 3.7 1.4 -.13 .07 3.3 1.1 
BIQ Social Maturity -.13 .01 1.7 0.7 -.22 .01 2.6 -  0.7 
BIQ Tolerance for Ambiguity -.02 -.02 0.8 0.7 -.02 -.03 0.7 0.7 
BIQ Openness -.04 -.11 1.0 7.2 -.06 -.18 0.7 6.1 
BIQ Leadership .26 -.04 19.3 0.7 .40 -.07 19.3 0.8 
BIQ Interpersonal Skill .04 .08 1.9 5.0 .06 .12 2.2 4.2 

Overall Model Statistics 

Statistic 
Raw 

- 
Corrected 

E5 E6 E5 E6 

R (all predictors) .43 .31 .70 .50 

A R (all predictors beyond SimPPW) .35 .21 .64 .32 

Shrunken R .32 .00' .67 .37 

A Shrunken R .24 .00 .60 .19 

Note, KES = 435; «E6 = 300. ° The shrunken R value was estimated to be less than zero. "Raw" coefficients were 
calculated on the uncorrected correlation matrix of predictors and the criterion. "Corrected" coefficients were 
calculated on a corrected correlation matrix of predictors and the criterion. Correlations in this latter matrix were 
corrected for criterion unreliability and multivariate range restriction. "Rel. Wt." the relative weight of each 
predictor expressed in terms of the percentage oiR^ it accounts for relative to other predictors. "Shrunken" values 
represent observed multiple correlation values adjusted for shrinkage using Rozeboom's (1978) formula. Bolded 
values are statistically significant, p < .05 (one-tailed). 
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These analyses show that, when a predictor battery is put together, each predictor must be 
considered in combination with other predictors rather than just by itself. In addition the results 
of the dominance analysis are conditional on the predictors entered into the battery. Changing 
even one predictor (by addition or deletion) could dramatically alter the results. The target pay 
grade must also be considered. Given these caveats, the following scales appeared to performed 
well for E5 Soldiere regardless of the other predictors for both observed and expected fiiture 
performance: SimPPW, SJT, Interview, AIM Work Orientation, and BIQ Leaderehip. For E6 
Soldiers, the following predictors did consistently well for both criteria: SimPPW, SJT, SJT-X, 
ExAct General Experience, and BIQ Interpersonal Skill. 

The best set of predictors depends, to some degree, on whether the criterion is observed 
performance or expected fiituie performance. The ASVAB GT was sli^tly less predictive and AIM 
Work Orientation was more predictive of expected future performance (compared with observed 
performance) for both E5 and E6 Soldiers. Among only E5 Soldiers, AIM Dependability and BIQ 
Leaderehip were more predictive of future performance. Among only E6 Soldiers, ExAct Computer 
Experience and AIM Adjustment were comiderably more predictive of future performance. Thus, 
the trend is that personality attributes were slightly more predictive and general cognitive ability was 
slightly less predictive of future performance (compared with observed performance). 

Summary: Criterion-Related Validity 

The validity analyses—zero-order correlations and incremental validity estimates—provide 
similar results for the individual predictor measures. All of the predictor measures yield one or more 
scores that show validity evidence, though some scores were more effective than othera in yielding 
incremental validity over the simulated PPW score. Clearly, the findings differ for E5 Soldiere vereus 
E6 Soldiers. As discussed in flie next section, the resulte also varied across CMF. 

Additional Validation Analysis Issues 

During the course of our validity analysis work, one observation repeatedly surfaced. 
This was that there were differences in the size and pattern of criterion-related validity across 
pay grades. As we explored reasons for these differences, we discovered that such differences 
were also observed across Soldiere from different types of MOS. We close this chapter with a 
closer examination of these two findings. 

Validity Differences between ES andE6 Soldiers 

We examined several hypotheses regarding the source of differences in the criterion- 
related validity evidence observed across pay grades. Unfortunately, with one exception, the data 
supported none of our hypotheses (summarized in Table 9.9). What remains is the possibility that 
the instruments we examined are simply a better match to our E5 than our E6 Soldier 
performance criteria. 

The one exception is related to the potential differential fimctioning of the SJT across pay 
grades. Analyzing data fi-om this project, Putka, Waugh, and Knapp (2002) showed that tenure 
within pay grade had a moderating effect on the relationship between SJT and observed 
performance composite scores when all 40 SJT items were scored for E6 Soldiers. They showed 
evidence of a disordinal interaction between time in grade and SJT scores when predicting 
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observed performance. Specifically, among E6 Soldiers with low time in grade, SJT scores show 
a strong positive correlation with observed performance; in contrast, among E6 Soldiers with 
high time in grade, the correlation is negative. Thus, inclusion of E6 Soldiers high in tenure may 
have resulted in attenuated E6 validity estimates (relative to E5 validity estimates). 

Validity Differences for Soldiers in Different CMF 

While exploring potential explanations for E5-E6 Soldier validity estimate differences, we 
considered the possibility of compositional differences in the E5-E6 Soldier samples in terms of the 
CMF membership. Although the E5 and E6 Soldier samples comprised similar proportions of 
Soldiers in CMF, there were several sizable differences in the criterion-related validity estimates for 
predictor scores across CMF. Given such findings, and because the current promotion system is 
currently uniform across CMF, we fiirther pursued potential differences in validity by CMF for each 
predictor. 

Table 9.9. Hypothesized Explanations for Observed E5-E6 Validity Differences 

Statistical Artifacts 

• Greater range restriction on criteria for E6 Soldiers relative to E5 Soldiers 

• Lower internal consistency among ratings on scales forming the E6 criterion composites relative to the E5 
criterion composites 

• Preponderance of influential data points that negatively affect E6 correlations, or unduly positively affect E5 
correlations 

• Non-linearity in the relationship between predictors and criteria for E6 Soldiers but not E5 Soldiers (Pearson 
correlations do not fully account for non-linear relationships) 

• Differences in the amount of intrarater variance for E5 and E6 Soldiers (indicator of halo tendency) 

Differences in the Meaning of Job Performance across E5 and E6 Samples 

• Differences between E5 and E6 samples in the predictiveness of each dimension-specific rating scale when 
overall effectiveness was used as the criterion (e.g., policy capturing analysis) 

• Differential rank-ordering of the variance of ratings on scales forming criterion composites for E5 and E6 
Soldiers such that the rating scales that are most easily predicted have less variance for E6 Soldiers than E5 
Soldiers, and ratings scales that are less easily predicted have more variance for E6 Soldiers than E5 Soldiers 
(unit-weighted criterion composites effectively give scales with more variance greater weight) 

• Differences in rater confidence for expected future performance ratings (perhaps future E6 performance is more 
difficult to predict) 

Substantive Differences between E5 and E6 Samples 

• Composition differences of E5 and E6 Soldier samples in terms of race, gender, CMF category, length of rater 
supervision, distance between supervision pay grades of supervisors and Soldiers rated, proportion of mail- 
backs (where such composition variables covary with the criteria) 

• Differential moderating effects of "tenure in pay grade" for E5s and E6s (E6s have greater range of tenure in 
pay grade. To the extent that predictor validities drop off at higher levels of tenure within pay grade, E6 zero- 
order validities may be attenuated relative to E5 zero-order validities.) 

Unfortunately, there were not enough Soldiers in our sample from each CMF to 
investigate this issue thoroughly. Therefore, we explored the potential for differential prediction 
by CMF by focusing on CMF categories that had sufficient sample sizes (« > 100) for relatively 
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stable validity estimates to emerge. Based on this criterion, we were able to compare validity 
estimates for two of the six CMF categories (Combat Operations and Logistics). The estimated 
validities (i.e., zero-order correlations with the criteria) of each predictor within these two CMF 
categories, broken down by pay grade and type of criterion (observed performance vs. expected 
future performance), are presented in Table 9.10. 

The correlations presented in Table 9.10 indicate that the SimPPW Composite was a 
significantly better predictor of E5 Logistics Soldiers' than of E5 Combat Operations Soldiers' 
performance (both observed and future). The lack of other significant differences sufficient to 
show an interpretable pattern may be due to the relatively small sample sizes. 

Table 9.10. Raw Correlations between Predictor and Criterion Scores for Soldiers in Combat 
Operations and Logistics CMF Categories (by Pay Grade) 

Predictor 

Observed Performance 
Composite 

Expected Future Performance 
Composite 

E5 E6 E5 
Com  Log   Com  Log 

E6 
Com  Log   Com  Log 

ASVAB GT Score 
SJT Composite 
S JT-X Composite 
Interview Composite 

.05 

.28 

.22 

.02 

.26 

.20 

.12 

.19 

.22 

.12 

.09 

.15 

.08 
M 

.22 

-.03 
.16 

.18 

.15 

.20 

.19 

.13 

.02 

.20 

SimPPW Composite 
ExAct Computer Experience 
ExAct Supervisory Experience 
ExAct General Experience 

.Ola 

.12 

.11 

.15 

M 
.11 
.11 
.17 

.08 

.17 

.08 

.09 

-.04 
-.m 
-.07 
.12 

.Ola 

.17 

.12 

.14 

.24 

.06 

.13 

.21 

.10 

.23 

.05 

.11 

.08 

.05 
-.01 
.08 

AIM Dependability Scale .05 .11 -.22. .08 .11 .09 -.13 .07 
AIM Adjustment Scale .14 -.01 .04 -.03 .11 -.04 ,11 .01 
AIM Work Orientation Scale .25 .31 -.01 .13 .31 .26 .06 .12 
AIM Agreeableness Scale .06 .02 -.16a .18 .04 -.09 -.07 .13 
AIM Physical Conditioning Scale .15 .14 .08 -.08 .17 .15 .11. -.14 
AIM Leaderehip Scale .18 .26 .06 -.02 .27 .27 .08 .02 

BIQ Hostility to Authority .02 -.10 -.07 .01 -.03 -.08 -.05 -.02 
BIQ Manipulativeness .01 -.09 -.07 .05 -.06 -.04 -.06 -.03 
BIQ Social Perceptiveness .21 .12 .01 .01 .26 .09 .06 .05 
BIQ Social Maturity -.06 .09 .04 .01 -.07 .04 .07 .06 
BIQ Tolerance for Ambiguity .10 .17 .04 .06 .10 .17 .11 .09 
BIQ Openness .13 -.04 -.01 -.09 .15 .02 .01 -.06 
BIQ Leaderehip .25 .24 .10 -.05 .33 .25 .14 .00 
BIQ Interpersonal Skill .06 .15 .15 .05 .10 .10 .19 .10 

Note. Com = Combat Ops, Log = Logistics. Combat Ops « ES = 187-235; Combat Ops. « E6 = 135-158; Logistics n 
Ej = 175-208; Logistics « E6 = 106-123. The "a" subscripts on Combat Operations correlations indicate that 
corresponding Combat Operations and Logistics correlations (for the same pay grade and criterion) were 
significantly different fi-om each other,/? < .05 (two-tailed). Statistically significant correlations are bolded,p < .05 
(one-tailed). 
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Other predictors had sizable (only a couple of which are significant) differences in the 
opposite direction. In at least two of four comparisons, Combat Operations Soldiers' validity 
estimates were substantially higher than those of Logistics Soldiers for the following predictors: 
SJT, ExAct Computer Experience, AIM Adjustment, BIQ Social Perceptiveness (E5 Soldiers 
only), BIQ Openness (E5 Soldiers only), and BIQ Interpersonal Skills (E6 Soldiers only). 
Finally, AIM Dependability and Agreeableness correlated negatively with performance for E6 
Combat Operations Soldiers and positively with performance for Logistics Soldiers. The relative 
importance of KSAs differ between these jobs. Therefore, it is not surprising that predictors' 
validity estimates differ somewhat between the two different CMF. 

Although some CMF-based validity differences were found, generalizing these results to 
other CMF categories should be done cautiously. Perhaps differences (or lack thereof) in validity 
found between Combat Operations and Logistics CMF categories would be less substantial, 
more substantial, or roughly similar across other specific CMF. Unfortunately, due to small 
sample sizes, it was not possible to evaluate these possibilities for other CMF categories with the 
current data. 

Further research might be usefiil for understanding both the pay grade and CMF/CMF 
category differences in the criterion-related validity of the various NC021 predictors. The 
analyses presented in this report are based on sufficiently large samples, however, to point 
clearly to the conclusion that the differences are real. 

Summary 

Examining the relations among the predictors and criteria yielded some noteworthy 
results. The observed relations among the predictor scores generally support their construct 
validity. Overall, the examined predictor scores showed a level of incremental validity such that 
they could substantially improve the E4-to-E5 and E5-to-E6 Soldier promotion system. In 
additional, other findings suggest fiirther investigation of the following: (a) individual 
differences on personality/temperament constructs seem to have different relations with E5 and 
E6 Soldier judgment and performance, (b) the NC021 predictors predict E5 Soldier performance 
better than they predict E6 Soldier performance, and (c) some predictors might correlate more 
highly with performance in some MOS than in others. 
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CHAPTER 10: SUMMARY 

Deirdre J. Knapp and John P. Campbell 
HumRRO 

As described in Chapter 1, the goal of the NC021 project is to help the Army understand 
and plan for the impact of future performance demands on the NCO performance management 
system. Particular attention has been given to the semi-centralized promotion system, but the 
information and tools derived from this research may also support improvements to training and 
development activities. 

Early stages of the NC021 project produced future-oriented job analysis information that 
was used as a basis for identifying and developing predictor and job performance criterion 
measures. The predictors included a situational judgment test, semi-structured interview, self- 
report record of experience, two temperament inventories, and the ASVAB. They also included a 
self-report form to collect information used to calculate Promotion Point Worksheet points 
according to the current semi-centralized promotion system. The criterion measures were two 
supervisor rating instruments, one pertaining to current performance and the other pertaining to 
expected performance under future Army conditions. 

In this last stage of the project, we administered the predictor and criterion measures to a 
sample of Soldiers across a variety of MOS and locations. The purpose of the present report has 
been to document the analyses of these data as they relate to the psychometric properties and 
validity of the NC021 measures. 

Empirical Results 

Overall, the results of the validation analyses were very promising. All of the predictor 
instruments yielded one or more scores that were significantly correlated with performance, both 
current and future. Even when examining incremental validity over the current system, most 
instruments held their own. Complicating the analyses and subsequent conclusions was the 
finding that the empirical results varied across pay grade and CMF. Despite extensive analyses to 
identify artifactual source(s) of these differences (e.g., range restriction), none were foxmd. 

Important Caveats 

It is important to bear in mind certain limitations to the NC021 research design when 
interpreting the empirical findings. We will discuss several here, including the (a) limited scope of 
the criterion measures, (b) concurrent nature of the design, and (c) limitations of generalizability to 
an operational context. Although not a limit of the research design, another important caveat pertains 
to the limited scope of the analyses we conducted using the self-report PPW information. 

Criterion Measurement 

Although the two rating instruments used in the NC021 research had broad coverage, prior 
research has shown that measurement method can make a big difference in observed criterion scores. 
For example, in the Army's Project A, ratings of MOS technical knowledge and skill were not highly 
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correlated with more direct measures of this performance area (i,e., written multiple-choice and 
hands-on work sample teste) (J. Campbell & Knapp, 2001). Rattier, ratings were most useful for 
assessing "will-do" aspects of performance but greater confidence was given to the written and 
hands-on tests for assessing "can-do" aspects of performance. The wide array of predictor me^ures 
also showed distinct patterns in which some scores (e.g., fi-om tiie temperament inventory) predicted 
will-do performance well, but otiiers (e.g., ASVAB subtest scores) predicted can-do performance. 

It was beyond the scope of the NC021 project to develop and administer performance 
tests and there were no operational scores of record (such as the old Skill Qualification Test 
scores) that could be used. Therefore, it is quite possible that some NC021 predictors would 
look more or less attractive if we had evidence of their validity for predicting "can-do" 
performance at the E5 and E6 pay grades. Results related to the Aptima-developed computer 
simulation (to be reported separately) may provide some related evidence, but it will be quite 
limited because of small sample sizes. 

Concurrent Design 

The concurrent design of the NC021 project enabled the research to be conducted in a 
relatively short timeframe. It is also reasonable to believe that a predictor that demonstrates 
criterion-related validity in a concurrent setting is likely to demonstrate validity in a longitudinal 
setting. What is less convincing, however, is the accuracy with which we can estimate the best 
ways to combine or weight scores from different measures to produce the most effective 
promotion decisions using concurrent data. The problem is particularly acute here because it is 
reasonable to speculate that performance on several of the predictor measures used in NC021 
(the SJT, interview, SimPPW, and ExAct) is influenced by experience and training. Indeed, it 
may well be that these measures would yield even higher criterion-related validity in a 
longitudinal setting. In any case, the validity and optimal weighting of the various NC021 
predictors should be examined in a longitudinal setting. 

A related observation is that limited resources (time and personnel) prevented 
administration of the NC021 interview to Soldiers in all three target pay grades (E4, E5, E6). 
We wanted to make sure the interview was suitable for E4 Soldiere seeking promotion to E5, but 
this meant that ttie interview could not be administered to E6 Soldiers. Although the interview 
was not developed for E6 Soldiers, not having interview data for them in a concurrent validation 
meant we would be unable to evaluate the validity of the interview for predicting E6 
performance. Relevant data could be collected in a longitudinal study. 

Research vs. Operational Context 

The research setting is an inherently imperfect reflection of operational conditions. Of 
particular concern is the motivation of the participants. In a research setting, participants do not 
have a strong vested interest in their performance. We can encourage them to do their best on the 
measures in the interests of the goals of the research, but this is not the same as knowing their 
performance will determine their qualifications for promotion. Indeed, in an operational setting, 
the motivation to perform well can lead to efforts to beat the system by cheating on tests (e.g., 
memorizing a scoring key) or faking on self-report inventories (e.g., endorsing all the leadership- 
related items on a temperament measure). 
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Testing professionals have many strategies for addressing the problem of test 
compromise in operational settings. These include security measures and multiple test forms. 
Though imperfect, such strategies are generally effective when dealing with maximal 
performance tests that involve the assessment of abilities. The testing community has been less 
successful at handling the phenomenon of faking temperament measures. AIM uses one well- 
known method—a forced-choice item format. But the first large-scale use of the AIM in an 
operational setting (the Army's pilot GED Plus program) showed criterion-related validity far 
below that anticipated based on research findings, presumably due to Army applicants "faking 
good" on the measure (Knapp, Waters, & Heggestad, 2002). 

While we are particularly concerned about the generalizability of our findings to an 
operational setting for the AIM and BIQ, it is possible that some of the other NC021 predictors 
will also perform somewhat differently in an operational setting. At a minimum, any measure 
adopted for operational use in the Army's semi-centralized promotion system will need to 
address concerns related to compromise. For example, there is relatively little literature related to 
the development of parallel SJT forms, but this will certainly be a requirement for 
implementation in the Army. 

Optimization of PPW Information 

The Promotion Point Worksheet contains dozens of items that we combined and scored 
to be as consistent as possible with how the Army currently assigns promotion points (with the 
important limitation that we had no way to simulate board or Commander's points). However, 
there are an almost infinite number of ways this information could be scored, some of which 
would likely improve the criterion-related validity of the instrument. We could, for example, 
investigate different ways of computing the four administrative PPW subscores (i.e.. Awards, 
Military Education, Civilian Education, Military Training), such as removing the point limits 
currently imposed or giving different numbers of points for various accomplishments. Consider 
the PPW Awards score. There are over two dozen individual awards, each of which is worth 
fi-om 3 to 35 points. Conceivably, we could conduct analyses (and gather input from Army 
SMEs) that would suggest different point allocations for each award. 

The point to be made here is simply that the Army would likely benefit fi-om simple 
scoring changes in the current Promotion Point Worksheet, without the addition of any new 
predictor measures. Analyses to support such changes were not reported here, in part because our 
focus was on the incremental validity of the experimental measures over the current system and 
because it would be preferable to conduct such analyses on longitudinal data. 

Next Steps 

This report has focused on the NC021 project's empirical validation findings, whereas 
there are policy concerns, practical considerations, and findings from additional research that 
would need to factor into any specific implementation decisions. A companion report (Knapp & 
Heffher, 2003) discusses implementation-related issues, ideas, and recommendations that build 
on the empirical results reported here. 
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Appendix A 
Observed Performance Rating Scales 



Section I: Obsen'ed Performance Rating Scales 

1. MOS/Occupadoa-Specific Knowledge ariti SkiH 

How effectively does this soldier display job-specific knowledge and skill? 

Does not display the knowledge or 
skill required to perform many work 
assignments or tasks; is unaware of 
recent developments relevant to 
his/her MOS. 

Displays adequate knowledge of most 
aspects of the job; has sufficient skills to 
handle moderately difficult problems and 
to get most assignments done properly; 
attempts to keep informed of most 
important developments in his,'Tier MOS. 

Is highly competent in performing the 
technical tasks for which he/she is 
responsible; has skills and technical 
knowledge necessary to handle difficult 
piobiems; strives to stay informed of latest 
developments in his/her MOS. 

LOW MODERATE HIGH 
1                          2 3                   4                     5 6                           7 

2. Common Taisk Knowledge and SkHl 

How effectively does this soldier display the necessary knowledge and skill to perform common tasks? 

Does not display the knowledge or 
skill required to perform common 
assignments or tasks (e.g., land 
navigation, field survival techniques, 
NBC protection). 

Displays good knowledge of most 
common areas; has sufficient skills to 
handle moderately difficult problems 
and to perform common tasks properly. 

Is highly competent in performing 
common tasks; possesses skills and 
knowledge necessary to handle most 
common tasks, even under difficult 
conditions. 

LOW MODERATE HIGH 
1                         2 3                  4                    5 6                            7 

3. Computer Skills 

To what extent does this soldier display an understanding of computer systems, operating systems, and applications? 

Does not display any understanding of 
computers above basic usage or 
Windows-based applications; cannot 
troubleshoot even the most basic 
application errors. 

Displays basic understanding of some 
operating systems (e.g., DOS, Windows 
NT); can troubleshoot basic application 
errors; can troubleshoot simple systems 
errors; understands computer 
terminology. 

Is highly competent administrating most 
operating systems (e.g., DOS, Windows 
NT, Army specific); can troubleshoot 
serious application errors; can set up and 
troubleshoot computer systems; well 
versed in computer terminology. 

LOW MODERATE HIGH 
1                         2 3                   4                     5 6                          7 
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4. Writing Skill 

How effectively does this soldier prepare written materials? 

Usually WTites in an awkward or 
confusing manner; uses incorrect 
grammar, punctuation, and spelling; 
often includes irrelevant infonnation in 
the material; written products often 
require a lot of editing. 

Tj'pically WTites logically but will 
occasionally make grammatical, 
punctuation, or spelling errore; usually 
includes most relevant information and tries 
to tailor the woik to the audience; written 
products sometimes require editing. 

Usually writes concisely, clearly, and 
logically; focuses on relevant issues; 
uses correct grammar, punctuation, and 
spelling; effectively tailors the work to 
the audience; wTitten products require 
little or no editing. 

LOW MODERATE HIGH 
1                          2 3                  4                    5 6                         7 

5. Oral Communication Skill 

How effectively does this soldier orally communicate? 

Speaks in an awkward or confusing 
manner; does not present ideas clearly; 
often rambles or strays to irrelevant 
topics; mispronounces words or terms; 
speaks too fast or too slow. 

Usually expresses him or herself clearly 
and logically; makes few grammatical 
errors; typically gets information across 
effectively; generally speaks at an 
appropriate, smooth pace. 

Always expresses him or herself clearly 
and logically; gets to the point quickly; 
uses correct grammar; appropriately 
toilors the presentation to the audience; 
focuses on relevant and important issues; 
always speaks fluently and at a smooth 
pace. 

LOW MODERATE HIGH 
1                         2 3                   4                     5 6                         7 

6. Level of Effort and Initiative on the Job 

To what extent does this soldier put forth effort and Initiative on the job/mission/assignment? 

Shows little effort or initiative to 
accomplish tasks; completes 
assignments carelessly; often fails to 
meet deadlines; rarely seeks out 
additional responsibilities or 
challenging tasks. 

Demonstrates sufficient effort on most tosks 
and assignments; is usually reliable about 
completing assignments on time; puts forth 
extra effort when necessary; sometimes 
seeks out additional responsibilities, 
training, or challengmg tasks. 

Shows a lot of mitiative and often puts 
forth extra effort to get tasks done 
effectively, even under difficult conditions; 
reliably accomplishes work on time; 
enthusiastically takes on challenging 
assignments and additional 
responsibilities. 

LOW MODERATE HIGH 
1                         2 3                   4                     5 6                          7 
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7. AdapfabHity 

How effectively does this soldier adapt to varying environments by modifying behavior, plans, or goals? 

Has difficult)' functioning effectively 
in new situations; does not adapt 
quickly to new environments, people, 
or equipment; is easily frustrated in 
situations that do not go as planned. 

LOW 

Is able to function adequately in new 
situations; modifies behavior when faced 
with unexpected events or conditions; 
adapts fairly readily to new people, 
situations, or equipment. 

MODERATE 

Thinks and acts quickly in response to 
changes in the environment; often develops 
innovative and imaginative approaches to 
dealing with unexpected events; can 
effectively change plans when the situation 
requires it. 

HIGH 

8. Self-Management and Self-Directed Learning Skill 

How effectively does this soldier self-manage his/her Job responsibilities, training and career development, and personal 
responsibilities? 

Makes little or no effort to balance 
work and personal responsibilities; 
uses finances irresponsibly; ignores or 
otherwise fails to participate in 
relevant career training opportunities; 
needs constant supervision; fails to 
seek advice when needed. 

LOW 

Shows effort to manage work and personal 
responsibilities; typically uses finances 
responsibly; participates in required 
courses/training; attempts to work on 
problem areas when encouraged to do so; 
can usually work independently; seeks 
advice when needed but sometimes from 
inappropriate sources. 

MODERATE 

Effectively manages work and personal 
responsibilities; demonstrates exceptional 
financial responsibility; studies and works 
hard during off-duty hours to improve job- 
related skills; actively seeks additional 
responsibilities to improve job skills and 
increase chance of promotion; works well 
without supervision; willingly seeks advice 
when appropriate. 

HIGH 

9. Demonstrated Integrity, Disciplirie;^ and Adherence to Army Procedures 

To what extent does this soldier adhere to Army procedures and values, and demonstrate integrity, ethical behavior, and self- 
discipline on the job? 

Is disrespectful toward superiors; is 
sometimes dishonest; has difficulty 
accepting and following superiors' 
orders; makes up excuses to avoid 
assignments; fails to take responsibility 
for his/her job-related errors; often fails 
to follow rules, policies, and regulations; 
takes unnecessary risks that endanger the 
safety of self and/or others. 

LOW 

Is usually respectful to superiors; is 
generally honest; obeys direct orders; 
takes responsibility for most job-related 
mistakes he/she makes; usually attempts 
to follow applicable rules, policies, and 
regulations; typically avoids unnecessar>' 
risks and notices potential safety hazards. 

MODERATE 

Is always respectful to superiors; is honest 
about work matters, even when it may go 
against personal interests; obeys orders; 
ensures others are not blamed for his/her 
mistakes; carefully follows rules, policies, 
and regulations; tries to make sure others 
follow the rules; takes steps to protect self 
and others from safety risks. 

HIGH 
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10. Acting as a Role Model 

To what extent does this soldier set a good example for others to follow in terms of physical fitness, militarj' bearing, and 
appropriate behavior? 

Is generally overweight or in poor physical 
condition; avoids exercise; often dresses 
sloppily; displays poor military bearing; sets 
a poor example for others to follow and 
fails to model even minimally acceptable 
behavior as a soldier. 

Meets basic standards for physical 
fitness; dresses properly, maintaining 
Army standards; usually displays good 
militarj' bearing; attempts to set a good 
example of soldier behavior for others 
to follow. 

Exercises consistently to maintain excellent 
physical fitness; always dresses sharply in 
correct uniform; consistently maintains 
excellent military bearing; sets an outstandin 
example for others by exceeding the standarc 
for appropriate military behavior. 

LOW MODERATE HIGH 
1                           2 3                    4                      5 6                            7 

11, Relating to and Supporting Peers 

How effective^ does this soldier relate to and support peers? 

Tends to be rude, selfish, and insensitive to 
peers' concerns; generaOy fails to provide 
assistance to others, even when there is a 
clear need to do so; may force his/her 
approach to t^ks on others without seeking 
input. 

Usually courteous and toctfiil when 
dealing with peers; provides assistoice 
to others, especially when it is clear 
that help is needed; tries to develop 
approaches to tasks that lake into 
account obvious differences of opinion. 

Always treats peers in a courteous and tactfiil 
manner; offers assistance without waiting to 
be asked, even in situations that involve 
complicated interpersonal situations; actively 
seeks out peers' opinions and incorporates 
peers' ideas into own plans. 

LOW MODERATE HIGH 
1                           2 3                   4                    5 6                            7 

12. Cultural Tolerance 

How effectively does this soldier demonstrate tolerance and understanding of other cultural and social backgrounds both in the 
context of the diversity of U.S. Army personnel and Interactions with foreign nationals? 

Recognizes need to be tolerant and 
respectful of other cultural, ethnic, and 
belief systems but does not always 
demonstrate understanding of social and 
cultural diversity; willing to work, 
communicate, and perhaps socialize with 
others from different backgrounds but 
does not do so easily. 

Does not understand or show respect for 
other cultural practices or beliefs; makes 
insensitive comments or slurs to others 
based on social or cultural differences, (e.g., 
racial heritage, religious beliefs, ethnic 
customs, language); cannot work, socialize, 
or communicate effectively with others 
from different backgrounds. 

Shows tolerance, understanding, and respect 
for other cultural, ethnic, and belief systems; 
shows respect for social and cultural 
diversity, (e.g., racial heritage, religious 
beliefs, ethnic customs, language); easily 
works, socializes, and communicates well 
with others regardless of differences in 
background. 

LOW MODERATE HIGH 
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13. Selfless Service Orientation 

To wliat extent does this soldier display a selfless service orientation? 

Fails to support team or group; has a 
"looking out for number one" attitude; 
explicitly asks for credit for unselfish 
behavior. 

Supports team or group when called upon 
to do so, but usually waits until asked; puts 
group or team goals ahead of own goals 
when it is easy to do so. 

Willingly commits to the greater good of 
the team; willingly puts group or team goals 
ahead of individual goals when appropriate; 
does not expect credit for unselfish 
behavior. 

LOW MODERATE HIGH 
1                        2 3                    4                      5 6                               7 

14. Leadership Skills 

To what extent does this soldier demonstrate strong leadership skills by effectively motivating, supporting and supervising 
individuals and being an effective team leader? 

Fails to support subordinates; does not 
reward effective behavior or provide 
useful feedback to improve 
performance; assigns duties unfairly; 
rarely makes sure assignments are 
understood and completed; does not 
communicate team goals; fails to lead 
team to adapt to mission changes; fails 
to resolve conflicts or does so unfairly. 

Usually supports subordinates and rewards 
effective behavior; provides feedback to 
improve performance, but it is not always 
helpful; generally assigns work fairly; 
typically makes sure subordinates' work 
meets standards; communicates team goals 
but not always clearly; leads team to adapt 
to mission changes but takes time/effort to 
do so; attempts to resoive conflicts fau-ly. 

Always supports subordinates and rewards 
effective behavior; maintains high morale; 
provides helpful feedback to improve 
performance; always assigns work fairly; always 
makes sure subordinates' assignments are 
understood and completed; clearly 
communicates team goals; leads team to adapt 
quickly to mission changes; resolves conflicts 
among subordinates fairly. 

LOW MODERATE HIGH 
1                          2 3                     4                       5 6                                7 

IS. Concern for Soldier Quality of Life 

How effectively does this soldier show consideration for subordinates' quality of life? 

Generally ignores subordinates' 
personal needs, constraints, and values; 
ignores or is insensitive to potential 
conflicts between subordinates' 
personal needs and duty demands; fails 
to show concern for the well-being of 
subordinates' personal lives. 

Usually is aware of and attempts to help 
resolve conflicts between subordinates' 
work and personal needs; is sometimes 
sensitive to potential work/personal 
conflicts and attempts to help subordinates 
avoid such situations; shows basic 
aware|iesS|0f subordinates personal needs, 

ixenstraititl, and values. 

Has keen awareness of subordinates 
personal needs, constraints, and values; 
takes extra steps to resolve and avoid 
subordinate worL'personal life conflicts; 
shows genuine concern for the well-being 
of subordinates' personal lives. 

LOW MODERATE HIGH 
1                         2 3                   4                     5 6                         7 
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16. Training Otliers 

How effectively does this soldier provide relevant training experiences for subordinates? 

is unaware of or ignores individual or unit 
training needs; fails to provide training 
experiences or gives subordinates 
inappropriate training; does not prepare well 
for formal training situations; fails to guide 
subordinates on technical training matters. 

Usually ensures fliat important subordinate 
training needs are met when made aware 
of such needs; uses existing classroom or 
on-the-job training techniques; prepares as 
required for training sessions; sometimes 
guides and tutors subordinates on technical 
matters. 

Actively seeks to be aware of individual o 
unit training needs; always makes time to 
provide relevant formal and informal 
training experiences for subordinates; 
prepares thoroughly for training sessions; 
effectively guides and tutors subordinates 
on technical matters. 

LOW MODERATE HIGH 

BEST AVAILABLE COPY 
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17. Coordination of Multiple Units and Battlefield Functions 

To what extent does this soldier demonstrate knowledge of the interrelatedness among different units (including his/her own 
unit), as well as how to coordinate multiple battlefield functions? 

Cannot apply or coordinate multiple 
battlefield functions such as direct/indirect 
fires, communications, intelligence, and 
combat service support (CSS) to achieve 
tactical goals; shows little or no ability to 
understand how one unit's actions can 
affect the performance of other units: does 
not see how his/her unit's operations relate 
to the overall system. 

Can apply and coordinate multiple 
battlefield functions (e.g., direct/indirect 
fires, communications, intelligence, 
CSS) with assistance; usually recognizes 
how one unit's actions can affect the 
performance of other units; understands 
how some goals and operations of own 
unit and other units relate but has 
difficulty analyzing the overall system. 

Can independently apply and coordinate 
multiple battlefield functions (e.g., 
direct/indirect fires, communications, 
intelligence, and CSS) to achieve tactical 
goals; clearly understands how one unit's 
actions can affect the performance of other 
units; can quickly and accurately analyze 
how goals and operations of own unit relate 
to the overall system. 

LOW MODERATE HIGH 
1 

18. Problem-Solving/Decision Making Skill 

How effectively does this soldier react to new problem situations and make reasonable, informed decisions regarding solutions? 

Usually reacts to new problem situations 
with frustration and confusion; fails to 
apply previous experience and training or 
realize their relevance; blindly applies 
rules or strategies without regard to the 
uniqueness of the situation; fails to assess 
costs or benefits of alternative solutions 
before making decisions. 

Often reacts to new problem situations by 
applying previous experience or 
education/training, but does not always do so 
effectively; seldom applies rules or strategies 
blindly; attempts to assess costs and benefits 
of alternative solutions but does not always 
make timely decisions; has trouble making 
appropriate decisions with incomplete 
information. 

Consistently reacts to new problem 
situations by applying previous experience 
and previous education/training 
appropriately and effectively; does not 
apply rules or strategies blindly; assesses 
costs and benefits of alternative solutions 
and makes timely decisions even with 
incomplete information. 

LOW MODERATE HIGH 
1                          2 3                   4                     5 6                           7 

19. Information Management 

How effectively does this soldier monitor, interpret, and redistribute information received from multiple sources (especially 
in a digitized environment)? 

Easily experiences information 
overload; has trouble monitoring and 
interpreting multiple information 
sources; is unable to cope with a 
digitized environment; is inefficient or 
unable to process information and 
prepare it for redistribution so that it is 
useable by others. 

Usually can handle a fair amount of 
information effectively; often able to 
effectively monitor multiple information 
sources, but can become overwhelmed by the 
speed of communication provided by digitized 
equipment; is able to process information and 
redistribute it for use by others, but fails to 
effectively combine or exclude information. 

Can monitor, interpret, and redistribute 
large amounts of information received 
from muhiple sources, especially in 
digitized environments; processes 
information effectively so that it is 
optimally useful to others; does not 
readily experience information overload. 

LOW MODERATE HIGH 
1                   2 3                  4                    5 6                   7 
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Section II* Overall Effectiveness 

Please read the description below of overall soldier effectiveness and then rate how effective each soldier is 
by marking the appropriate number. 

Overall Effectiveness 

How effectively does this soldier perfomi overall? 

Performs poorly in important 
effectiveness areas; does not meet 
standards for soldier performmice 

compared to peers at same experience 
level. 

Performs adequately in important 
effectiveness areas; meets standards and 

expectations for soldier perfonnance 
compared to peers at same experience 

level. 

Performs excellently in all or almost all 
effectiveness areas; exceeds standards 

and expectations for soldier perfonnance 
compared to peers at same experience 

level. 

Section HI: Senior NCO Potential 

On this rating, evaluate each soldier on his or her potential effectiveness as a senior NCO (E-7 to E-9). At 
this point, you are not to rate on the basis of present performance and effectiveness, but instead, indicate how 
well each soldier is likely to perm as a senior NCO m his or her MOS (assume each will have an opportunity 
to be a senior NCO). Thus, the "overall effectiveness" rating you completed in Section 11 and this rating of 
senior NCO potential may not necessarily agree closely. 

Senior NCO Potential 

Which of the following best describes each soldier's senior NCO potential? 

Would likely be a 
bottom-level performer 

as a senior NCO. 

Would likely be an 
adequate performer as a 

senior NCO. 

Would likely be a top- 
level performer as a 

senior NCO. 
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Expected Performance Under Future Army Conditions 

Instructions 

In this booklet, you will read several scenarios that describe some of the major changes predicted to 
occur in the future Army. After you read each scenario please rate how effectively you would expect 
each soldier to meet those fiiture NCO requirements. Note that actual future Army conditions may differ 
from these scenarios. 

Use the separately provided scannable sheet to record your ratings. 

Scenario #1: Increased Requirements for Self-Direction and Self-Management 

Tlie predicted changes in missions, technology, structure, and tactics will require that NCOs have 
a greater ability to guide their own professional development and manage their personal affairs (e.g., 
family concerns and financial matters). Obviously, increasing mission diversity and fi-equency will be 
disruptive. For example, frequent deployments away from U.S. home bases will requu-e a strong ability to 
manage personal matters effectively. In addition, the restructuring of the Army into smaller, more 
independent units will require that NCOs have a greater ability' to take initiative in their actions and make 
their own decisions without direct supervision. Finally, due to greater technological change and more 
frequent changes in missions, there is an expectation that individual NCOs will need to assume more and 
more responsibility for their ovm training. That is, they will be required to identify their own training 
needs and to seek out training experiences that meet these needs. They will need to evaluate their own 
training accomplishments and take corrective steps if necessary. 

1 How effectively would you expect the soldier to meet these fiiture NCO requirements? 

Not likely to meet the NCO 
demands described under these 
conditions. 

Likely to be generally successful, but 
will struggle to meet the NCO demands 
described under these conditions. 

Likely to successfully meet or 
exceed NCO demands described 
under these conditions. 

LOW MODERATE HIGH 
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Scenario #2t Use of Computers, Computerized Equipment, and Digitized Operations 

The digitization of the Army that started in the mid-1990s will increase and become more 
widespread by 2010. Commercial applications of personal computers (PCs), laptops, and small hand-held 
devices will become the standard means for communicating and relaying information for all soldiers, in 
all jobs, at all levels. Specialized military applications of computers will become more widespread and 
wll be found on all tactical vehicles and weapons systems. Voice recognition will provide essentially 
hands-free operation for crewmembers. Individualized applications, available to dismounted soldiers in a 
varietj' of roles, will provide automated links for information flow in tactical settings. In addition, a 
tactical Internet will make it possible for operators to link to each other at all levels and locations in real 
time. Automation will have a serious impact on the logistical and service support fimctions of the Army 
in that most aspects of supply, maintenance, and transport will use some form of computerized system. 
These will start witli the user of the service or supply and be linked upwards to the depot level and 
beyond. 

While much of the focus will be on computer hardware, the truly significant advancements in 
technolog>' will involve the development of specialized software. These programs will cover a varietj' of 
functions such as land navigation, onlers preparation, after action analysis, and information sorting and 
processing. This specialized software could change how soldiers function at all levels. The Army will 
likely be able to automate many of the current manual fimctions, giving greater skills and abilities to more 
individuals. At the same time, specialized software will require specialized input and manipulation. 

Computerization and automation will not be foolproof. System failures, clutter, jamming, 
hacking, interceptions, and false information are all risks that come with the use of computepb^ed 
communications. The need for back-up manual knowledge, alternate procedures, fail-safe checks, and 
trouble-shooting skills will place increased demands on soldier knowledge and performance, NCOs and 
officers will need to be able to oversee and monitor systems used by lower-level operators and 
implementers. In all, increased computerization will bring more, rather than less, complex demands on the 
NCO. 

2, How effectively would you expect this soldier to meet these fiiture NCO requirements? 

Not likely to meet the NCO 
demands described under these 
conditions. 

Likely to be generally successful, but 
will struggle to meet the NCO demands 
described under Ihese conditions. 

Likely to successfully meet or 
exceed NCO demands described 
under these conditions. 

LOW MODERATE HIGH 
1                 2 3                 4                   5 6                  7 
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Scenario #3: Increased Scope of Technical Skill Requirements 

The future Army will be based on a combination of advanced weapons systems, various levels of 
information systems, and sophisticated communications. Organizationally, a significant part of the Army 
is intended to contain small, flexible battle force teams. These teams will be highly trained with a mixing 
of roles across ranks and with all team members cross-trained in each others' skills. The existing structure 
of a large number of specialized MOS likely will be replaced by a system in which NCOs are classified 
into broad areas of job abilities based primarily on types of units or echelons of employment. NCOs in 
battle forces will be expected to employ a full array of organic and supporting fires, maneuver and 
transportation, intelligence gathering facilities, engineering methods, data communications, and pDtective 
measures. Logistics, including supply, maintenance and repair, and field medical and evacuation will 
become organic requirements of tihe battle force. The NCO of the future will have almost unlimited access 
to information sources for diagnoses and step-by-step procedures, but actual performance will still have to 
be learned and practiced. The end result will be an increase in the technical requirements for fiiture 
NCOs, probably doubling or tripling the number of skill tasks associated with today's NCOs. 

3. How effectively would you expect this soldier to meet these future NCO requirements? 

Not likely to meet the NCO 
demands described under these 
conditions. 

Likely to be generally successful, but 
will struggle to meet the NCO demands 
described under these conditions. 

Likely to successfully meet or 
exceed NCO demands described 
under these conditions. 

LOW MODERATE HIGH 
1                  2 3                  4                    5 6                  7 
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Scenario #4; Increased Requirements for Broader Leadership Skills at Lower Levels 

Over the next 20 years, broader leadership skills will be a critical requirement of the NCO. Units 
the size of current platoons and companies will be the focal points of operations. Combat support and 
combat service support organizations will be even smaller with only 1 to 5 person cells providing 
specialized ^sistance. It will be common for units to be widely scattered and, while communication and 
information linkage will increase, there will be less physical contact between units of all sizes. In many 
situations the chain of command will be temporary and will be through information linkages rather than 
established relationships. Furthermore, because many missions will be situation specific, NCOs will not 
be able to rely as much on past experiences when making decisions in new situations. 

As a result, many of the requirements for leadership, decision making, initiative, responsibility, 
and accountability that are today thought of as company-grade and junior officer requirements will 
become the domains of the E7 and E6. In turn, the level of leadership, authority, and responsibility that is 
currently ^sociated with platoon sergeants, staff shift supervisors, detachment, and shop supervisore will 
migrate dovra to the E5 and E4 levels. Although at some point, future NCOs will be able to access 
automated decision matrices or Mtificial intelligence to assist them with their leadership decisions, they 
will have many requirements similar to what leaders have always faced - unpredicted situations, human 
interactions and stresses, system malfunctions, and time pressures. The difference will be that these 
requirements, and their consequences, will be experienced in a greater degree and at lower ranks by future 
NCOs. 

4, How effectively would you expect this soldier to meet these future NCO requirements? 

Not likely to meet the NCO 
demands described under these 
conditions. 

Likely to be generally successful, but 
will struggle to meet the NCO demands 
described under these conditions. 

Likely to successfully meet or 
exceed NCO demands described 
imder fliese conditions. 

LOW MODERATE HIGH 
1                  2 3                  4                    5 6                 7 
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Scenario #5: Need to Manage Multiple Operational Functions and Deal with the 
Inter-relatedness of Units 

The future Army will have a less rigid organizational structure, more mission type operations that 
have multiple purposes (e.g., mixed peace making/peacekeeping), more independent operations at lower 
levels, and increased low-level lethality. It will still employ the engagement systems of maneuver; fire 
support; information dominance; reconnaissance, surveillance, and intelligence; mobility and 
survivability; and air defense along with the integrating systems of command and control and combat 
service support. However, as technology and information flow improves, these will be planned for, 
integrated, and executed at lower and lower levels. With more capabilities at lower levels and operating 
under mission-type orders, NCOs will have more flexibility in the courses of actions available to them in 
any given situation. Along with this will come a requirement to be more aware of how one's own actions 
affect the total environment in which the NCO is operating. Impacts on other units, higher headquarters 
missions, civilian populations, strategic goals, and fratricide possibilities must be weighed by individual 
NCOs into any course of action they are contemplating. The ability to predict the effects of an activity 
onto others within the battlespace will become a crucial element of NCO-led operations. The boundaries 
of these operations will not be limited to what they can see or even by physical limits. NCOs must be able 
to operate by projecting the effects of their decisions in many directions and levels simultaneously. 
Although these requirements will be accompanied by improvements in technology and decision software, 
the timing and control of the use of available systems will remain very much a human element. 

5. How effectively would you expect this soldier to meet these future NCO requirements? 

Not likely to meet the NCO 
demands described under these 
conditions. 

Likely to be generally successful, but 
will struggle to meet the NCO demands 
described under these conditions. 

Likely to successfully meet or 
exceed NCO demands described 
under these conditions. 

LOW MODERATE HIGH 
1                   2 3                  4                    5 6                  7 
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Scenario #5: Need to Manage Multiple Operational Functions and Deal with the 
Inter-relatedness of Units 

The future Army will have a less rigid organizational structure, more mission type operations that 
have multiple purposes (e.g., mixed peace making/peacekeeping), more independent operations at lower 
levels, and increased low-level lethality. It will still employ the engagement systems of maneuver; fire 
support; information dominance; reconnaissance, surveillance, and intelligence; mobility and 
survivability; and air defense along with the integrating systems of command and control and combat 
service support. However, as technolo^ and information flow improves, these will be planned for, 
integrated, and executed at lower and lower levels. With more capabilities at lower levels and operating 
under mission-type ordere, NCOs will have more flexibility in the courses of actions available to them in 
any given situation. Along with this will come a requirement to be more aware of how one's own actions 
affect the total environment in which the NCO is operating. Impacts on other units, higher headquarters 
missions, civilian populations, strategic goals, and fratricide possibilities must be weighed by individual 
NCOs into any course of action they are contemplating. The ability to predict the effects of an activity 
onto others within the battlespace will become a crucial element of NCO-led operations. The boundaries 
of these operations will not be limited to what they can see or even by physical limits, NCOs must be able 
to operate by projecting the effects of their decisions in many directions and levels simultaneously. 
Although these requirements will be accompanied by improvements in technolo^ and decision software, 
the timing and control of the use of available systems will remain very much a human element. 

5. How effectively would you expect this soldier to meet these future NCO requirements? 

Not likely to meet the NCO 
demands described under these 
conditions. 

Likely to be generally successful, but 
will struggle to meet the NCO demands 
described under these conditions. 

Likely to successfully meet or 
exceed NCO demands described 
under these conditions. 

LOW MODERATE HIGH 
1                 2 3                 4                   5 6                 7 
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Why Calculate Conditional Means and Effect Sizes? 

As mentioned in Chapter 1, the focus of this project is on the semi-centralized NCO 
promotion system, covering promotions from grade E4 to E5 and from grade E5 to E6. In this 
system, promotion decisions are made within military occupational specialty (MOS). For 
example, E5 Military Police (MOS 95B) compete only with other E5 95Bs for promotion to the 
next pay grade. Therefore, the most useful unit of analysis for examining subgroup differences 
would be within MOS. However, this effort's sample sizes do not support the consideration of 
such differences at the MOS level. Therefore, we present subgroup differences (i.e., gender, race, 
and career management field [CMF] cluster) at a more aggregated level of analysis. 

One disadvantage of this approach is that effects that seem to be due to one type of 
subgroup difference might be due to another. For example. Tables 4.6 and 4.7 in Chapter 4 
present statistics for SimPPW Civilian Education scores broken down by subgroup (pay grade, 
race, gender, and CMF cluster). Table 4.6 shows that among E5 soldiers, the raw mean SimPPW 
Civilian Education score was 0.52 standard deviation higher for women than for men. However, 
we know that a substantial portion of the men in this study were in male-only combat MOS, and 
from anecdotal discussions with soldiers we learned that individuals in combat MOS report less 
opportunity to pursue civilian education than soldiers in other MOS. These anecdotal discussions 
were supported by the results shown in Table 4.7; for E5 soldiers. Combat Operations was the 
CMF cluster with the lowest raw mean SimPPW Civilian Education score. This means that the 
substantial difference in raw mean scores on this variable, favoring women by 0.52 standard 
deviation, might have little to do with male-female differences within any particular MOS; 
rather, it might be because a substantial number of the men were in combat MOS. 

A potential solution to this problem, given our low sample sizes for most MOS, is to 
calculate conditional means and effect sizes. They offer the benefit of reflecting estimated 
differences between subgroups while holding other grouping variables constant. For example, 
comparing the conditional means of gender removes differences between males and females that 
are due to differences in composition of the two samples in terms of race, pay grade, and CMF 
cluster. For example. Table 4.6 shows that E5 women had a conditional mean SimPPW Civilian 
Education score only 0.15 standard deviation higher than men. The idea is that after holding 
other subgroup differences constant (e.g., CMF cluster), the mean difference on the SimPPW 
Civilian Education score, favoring women, was substantially less. 

Finally, it is notable that the raw male and female soldier means on SimPPW Civilian 
Education are statistically different (effect size = 0.52;/> <.001), but the conditional means are 
not significantly different (effect size = 0.15;;? = .428). This means that the significant difference 
in the raw means was not due to differences in gender, but differences in other variables (e.g., 
race or CMF). 

Method 

Conditional means differ from raw means in that conditional means are the unweighted 
means of the lower-level cell means. When computing raw means, the lower-level cell means are 
a fimction of the cell (i.e., group) sample sizes. To demonstrate the difference, consider the 
following fictitious data: 
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Soldier # Gender Race Score 

1 
2 
3 
4 
5 
6 
7 

M 
M 
M 
F 
F 
F 
F 

W 
W 
B 
W 
B 
B 
B 

5 
7 
4 
3 
4 
5 
6 

From this table, we calculate the following cell means: 

umerator is the sum 
us, for gender: 

is the sum of the 
number of groups 

N Gender Race Mean 

2 
1 
1 
3 

M 
M 
F 
F 

W 
B 
W 
B 

6 
4 
3 
5 

To calculate the raw mean for s 
of the individual scores and the 

3ach higher-order effect (gender or race), the n 
; denominator is the number of individuals. Th 

n Gender Raw Mean 
3 
4 

M 
F 

(5+7+4)/3 = 5.3 
(3+4+5+6)/4 = 4.5 

and for race: 

n Race Raw Mean 

3 
4 

W 
B 

(5+7+3)/3 = 5.0 
(4+4+5+6)/4 = 4.75 

To calculate the conditional mean for the higher-order effects, the numerator 
lower-level cell means and the denominator is the number of cell means (i.e., 
in the higher-order effect). Thus, for gender: 

n Gender Raw Mean 

3 
4 

M 
F 

(6+4)/2 = 5.0 
(3+5)/2 = 4.0 

and for race: 

n Race Raw Mean 
3 
4 

W 
B 

(6+3)/2 = 4.5 
(4+5)/2 - 4.5 
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As can be observed, the raw male mean is 5.3; however, after holding difference due to race 
constant, the conditional male mean is 5.0. Likewise, the raw white mean is higher than the raw 
black mean; however, after holding differences due to gender constant, the conditional white and 
black means are equal. 

Female-male and black-white conditional effect sizes were calculated by taking the 
conditional mean of the non-referent group minus the conditional mean of the referent group, 
and dividing the resulting quantity by the pooled standard deviation for the referent group 
(within each pay grade). This pooled standard deviation was calculated by pooling the standard 
deviation associated with each subgroup combination for the referent group of interest. For 
example, the standard deviation underlying the conditional effect size comparing means of 
female and male E5 soldiers on a particular score was formed by pooling 12 standard deviations 
(one standard deviation across male E5 soldiers for each CMF cluster-by-race combination). 

CMF cluster conditional effect sizes were calculated by taking the conditional mean of 
the higher numbered CMF cluster minus the conditional mean of the lower numbered CMF 
cluster and dividing the resulting quantity by the overall pooled standard deviation (within each 
pay grade). This overall pooled standard deviation was calculated by pooling the standard deviation 
associated with each subgroup combination for the pay grade of interest. For example, the standard 
deviation underlying the conditional effect size comparing means of E5 soldiers in the 
Administrative and Intelligence CMF clusters on a particular score was formed by pooling 24 
standard deviations (one standard deviation across all E5 soldiers for each CMF cluster-by-race-by- 
gender combination). 
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Personne! Fife Form-21 

MARKING INSTRUCTIONS 

• Use a No. 2 psnofl only. 
• Do not use ink, baiipomt, or felt tip pens. 
• Uaks solid marks thst fiii the response completely. 
• Erase cleanly any marks you wish to change. 
• Make no stray marks on this form. 

CORRECT: •        INCORRECT: Q: tj? Q # 

lONu mb er 

o' a 0 "T 
C   '   i    M 
2    J    %    S 

3^   3    ^3     3 

4    8     4    4 

S    S   \   '^ 

"^    ^    \     h 

'7.  7     7,   . 

'a   a   8   9 

9    9   '9     8 

♦ Awards/Commendations 

1. Mark the awards and decorations fisted below 
that you have received. If you have received any 
awards or decorations not listed, mark "other" 
and specify the name of the award or decoration. 

O Soldier's Medai or higher award 
O Bronze Star Medal (Valor or Merit) 
O [Defense Meritorious Service Medai 
O Meritorious Service Medal 
O Air Medal (Valor or Merit) 
O Joint Serxflce Commendation Medal 
O Joint Achievement Medal 
O Purple Heart 
O Comfciat Infantry Badge 
O Combat Field Medical Badge 
O Expert Infantry Badge 
O Expert F^eld Medical Badge 
O Basic Parachutist Badge 
C) Senior Parachutist Badge 
O Master Parachutist Badge 
O Divers Badge 
O Exptosive Ordnance Disposal Badge 
O Pathfinder Badge 
Q Aircraft Crewman Badge 
O Nuclear Reactor Operator Badge 
Q Ranger Tab 
O Special Forces Tab 
O Driver and Mechanic Badge 
O Air Assault Badge 
O Drill Sergeant tdeniifioation Badge 
O US Army Recruiter Badge 
O Campaign Star (Battle Star) 

) Equivalent awards and decorations earned in 
other US uniformed services 

;• Army Reserve Components Aoheivement Medal 
) Southwest Asia Medal 

) Other  

; other  

If you received any of the following 3 or 
medals, Indicate how many. T ,^ ""^ 

Army Commendation Medal 
(Valor or Merit) O O D 

-:! AnTiyAoiiievementMeda!          ' O O O 
Good Conduct Medal O O O 

Military Academic Achievement 

O Distinguished Honor Graduate 
O Distinguished Leadership Award 
O Commandant's List 

Military Board Achievement 

O Soldier/NCO of the Quarter - Brigade Level 
O Soldier/NCO of the Year - Brigade Level 
O Soidier/NCO of the Quarter - Installation/Division 

Level 
O Soldier/NCO of the Year - Installation/Division Level 
C Soldier/NCO of the Year - MACOM Level 

2. How many Memoranda/ 
Letters of Appreciation, 
Commendation, 
Achievement have you 
received... 

Write the 
number in 
the boxes. 

Then, fili In 
the matching 
drele below 

each box. 

3. How many Certificates of 
Achievement have you 
received... (5.5® 

®'® 
®® 
®® 

®\f 

Qyifj 

® 

wm 
'■■i)fi} 

(5® 
®® 
®S 
®® 
®S 
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♦ MItltsry EducsttoR 

4. Indicate coufses listssj below that you have 
successfully completsd. Do not Include BT, OS^ 
or AIT. 

OPLDC 
OAirtjorne School 
D BNCOC - If yes, how many weeks? 
C NBC Sdioot 
C'Ranger School 
O Air AssswIt School 
O Special Forces Qualification Course 
C Any other course of at least 40 

hours duraSon - If ^s, how 

C Military correspondence 
course credit hours -        
If yes, how many? — 

O EMT Basic Certification 
O EMT Intermediate 

Ceftificafion 
O EMT Paramedic 

Certification 

m, 

5 S 0 

- 5, ^ 

I* 5 '* 
t ,s - 

' i ' 
8 •< 8 

■s V t 

♦ Civilian Education 

S. Lfat the total numlier of semester tWHire you tmve 
earned since ^NI have been on acHve duty. 

a. Career/ 

12) ®<XJ 
■S) (i) (i) 
•Aj 

• a^ '■•?} ^f-■ 
■-* ; .;«■■ 5, 

fTi--?''! 

?^> ^!% 
■i--ii' 

tColh^ 

.y  5    «1 

•1     1     » 

*  i   2 

? ^i  ^' 

h i' !" 

^   S    B. 

»    8    »1 

Of tt5e semester hours you hsve ^rned since you 
have [jeer* on active duty. Indicate ham many were 
paW for ttimugh the Army's Tliition Assistance 
Program. 

a. Career/ 
Trade Sdiool c Co isge 

t I 

-   s s 
1 

2    g t 

.i    3 2 

*     f, 4 

5   5 :" 

•85 

2 * 

6. Have yoii earned a ciwIHan college d^ree since 
you have l»en on active duty? 

C Yes - If yes, Indicate the type of degrse(s) 
C" Associates 
O Bachelors 
D Masters 
O Other  

ONo 

If you answered yes to Question 6, Indicate 
when you started to work on your degree and 
when you completed it 

Stwtod Finished 

M j^ ¥r. Mo. 

t 
Yf. 

# «) mm —^ 
0   e 

®0)   ijJ »    t 'f 
4/   fe) 2 2' 

CC'    's- s3 ^ 
®   & »; 
<l)     fli '» it 

ft."    w £ 

«1®gi T     ? 

€>®€/ \* *s   s 

C})*® >^ 3     S 

♦ Disciplinary Action 

7. How many ArBcles IS have vwi 
received... m 
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8. How many Flag Actions 
(i.e., suspension of favorable 
personnel action) have you 
received... 

@® 

® 
®® 
&® 
®® 

12. What is your current Genera) 
Technical (GT) score of 
record? 

♦ Test Scores 

9. What was your last Physical 
Readiness Test score? (score 
ranges from 0-300) 

@®® 

®®® 
®®® 

0 i'O) f? 

mm 
@®:{D 
®® 
®:®® 
®®'® 
®®® 
®®:@ 
®®® 
®@® 

♦ ACES Participation 

This section asl<s at>out your participation in programs 
sponsored by the Army Continuing Education System 
(ACES). 

13. How many MOS Improvement/ 
Soldier (Unit) Training Courses 
sponsored by Army Educatioh have 
you successfully completed? 

10. What was your last Weapon Qualification? 
O Unqualified 
C Marksman (M(<M) 
O Sharpshooter (SPS) 
O Expert (EXP) 

11. Have you retaken the ASVAB since your Initial 
enlistment screening? 
O Yes - If yes, how many times have 

you retaken the ASVAB/AFCT 
exam? —■  

ONo 

®® 
®S 
®® 
®M 
®S 
©S) 
®® 
®ID 
®S> 

14. a. How many Army Education NCO 
Leadership Development Courses 
did you succesisfuliy complete 
prior to being promoted to your 
current grade? ®® 

®® 
®® 
®ls 
®'ji 
®® 
®a 
®® 
®® 

b. When did you complete the 
last NCO Leadership 
Development Coui^e prior 
to being promoted to your 
current grade? 

G Not applicable 

Mo, yr. 1 

®®®® 
®0    ® 

®    © 
®    ® 
®     ® 
®     ® 
®     ® 
®    ® 
®     ® 
®®® 
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15. To what extent have Army EducaBon programs 16. To what extent have Army EducaMon programs 
■M such as Tuition Assistance, college/vocational- enhanced vour performance as a soldier? 

MR technical courees, NCO Leadership Itev^opment 0 Does not appiy; 1 liave not participated in any 
■      _ Courses, and MOS Improvement Courses Anny Education programs. 

.^ improved vour competence to perform at the next 0 Army EducaBon programs liave oa! enhanced 
_ hiaher arade level? my perfomiance. 
■■ O Does not apply; 1 have no patficipated in any 0 Armv EducaBon programs have siiqhtiv 
■K Army Education programs. enhanced my performance. 
— O Army Education programs have not improved my 0 Amiy EducaBon programs have somewhat 
ai competence. enhanced my perfonnance. 

;  ■■ O Army Education programs liave sliahtlv improved 0 Army Education programs have greatly 
: i— my competence. enhanced my performance. 
;  "■ O Army Education programs have somevriiat 
;  ■■ improved my competence. 
;  •- O Arniy EducaBon programs have oreatlv improved 
'  •■ my competence. 
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Appendix E 
Experience and Activities Records 



Experience & Activities Record 

Thisfonn lists a variety of experiences, activities, or assignments that some soldiers have had. Please 
respond to each item based on your experience. 

Experiences and Activities 

,.:v :■•■•■■ ::Frequency 
Ixi the last 2 years, how ofteniiave 

peffomied each activity? 
you 

u 

z 
E u 

< 

en 

Jl 
< < 

'a 
Q 

Comput er Related Activities 
1. Used a PC, Mac, or laptop. □ □ n n n n 
2. Communicated using e-mail. □ n n n n n 
3. Used the Internet for job or training requirements. □ n. a n n n 
4. Used the Windows NT operating system. n a n n □ n 
5. Operated an Army-specific computer system (e.g., IVIS, ASAS, 

FBCB2, AFATDS). □ n n n n □ 
6. Troubleshooted a computer system malfunction. n □ n n n n 
7. Used Windows Office programs to do job tasks (e.g.. Word*, 

Access®, Excel®, PowerPoint®). n n n n □ n 
8. Trained or assigned as an instructor/operator (I/O) on any 

computer based simulator (e.g., COFl', BBS, CBS, SIMNET, 
Janus). □ □ n □ n n 

Leadership/Snpemsory 

9. Assigned to duty position with a responsibility for supervising 2 or 
more soldiers. a □ □ n n n 

10. Provided performance feedback to subordinates. n n n n n □ 
11. Established goals or other incentives to motivate subordinates. a n n n n n 
12. Corrected unacceptable conduct of a subordinate. n n n n n □ 
13. Trained other soldiers in a task or a procedure. n □ n n n n 
14. Conducted formal inspection of subordinates' completed work. n □ n n □ □ 
15. Counseled subordinates regarding career planning. □ n n n n n 
16. Counseled subordinates with disciplinary problems. □ n n □ n n 
17. Served as a member of a unit advisory council or committee. n n □ □ n n 
18. Applied and supervised all 8 steps of troop leading procedures 

(TLP). □ n n □ n □ 



Ei^riences and Activities (continued) z 
< 

is 
1 s 

~ g 
IS 
< 

1 

Additional Duties 

19. Volunteered for additional duties/assignments. a a a a □ a 
20. Requested additional training opportunities. a a a a o a 

Duration 
How much time have you spent in each 

of die following? 

Assignments and Positions 1 MM 

,|J II 
is 

^1 

M
or

e 
th

an
 2

 
ye

ar
s 

Duration of Experiences 
21. Total time spent in duty position one grade higher than actual 

grade. a a a □ a 
22. Total time spent in a leaderehip or supervisory position. a a a □ a 
23. Total time spent in MTOE slot assignment. a a a a a 
24. Total time in a unit specialty assignment (e.g.. Commander's or 

First Sergeant's driver. Assistant Training NCO, NBC, Unit 
Lifesaver). a a a a a 



Training and Duties 

Frequency 
How many times have you 
done each of the following? 

1 
u o 

.§£ 
H  S 

Formal Training/Assignments 
25. Participated in CTC/NTC/JRTC rotation or FTX over 30 days. n n n 
26. Deployed on combat mission. n n □ 
11. Deployed on peace-keeping mission. n □ n 
28. Prepared a lesson plan. n n n 
29. Led a PT class. a □ □ 
30. Taught a platform class to 5 or more people. □ □ □ 
31. Served as an assistant instructor in a class of 10 or more people. n n □ 
32. Been part of a crew to perform Table VIII, Table XII, or TCPC. □ n □ 
33. Participated as a team leader or above in a live fire exercise (LFX). n n n 
34. Conducted primary marksmanship instruction (PMI). n n n 

Conimunications 

35. Received and implemented a written operations order. n □ n 
36. Issued a 5 paragraph oral operations order. n n □ 
37. Prepared and submitted a written report of recognition for a 

subordinate. n □ n 
38. Prepared and conducted a briefing for 2 or more officer, senior 

NCO, or civilian personnel. n n n 
39. Prepared a written plan/schedule of future subordinate activities 

covering 5 days or more. n □ □ 
40. Prepared a written counseling statement. n n □ 

Inspections, Drills and Ceremonies, Official Duties 

41. Led/commanded soldiers in drill and ceremony activities. n n n 
42. Conducted an inspection in ranks or standby. n n □ 
43. Performed as Color Guard. n n n 
44. Acted as assistant commander at funeral detail or other public 

ceremony. □ n n 
45. Served as a VIP escort. n n n 
46. Appeared before a Soldier of the Month (or equivalent) Board. n □ n 



Appendix F 
E4 Predictor Score Correlations 
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